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POINT OF VIEW FOR MJHEMATICS EDUCATION IN MONTGOMERY COUNTY 

A provocative activity which teachers b/ten use with pupils at various levels is 
hhat of trying to imagine what a world without^numbers 'would be like; Such a 
world is difficult to iina|ine; The idea of nuir±>er continues to play an important 
role in virtually all asp<?cts of our world;. and mathematics, therefore, . 
constitutes a program of cu liderable impdrtancd in the schools . 

As a discipline^ mathematics is truly the art and science of abstraction. 
Characteristics of the physical world are converted into abstract ideas and 
symbols; th'ese are then, manipulated through mathematical operations to produce 
information and theorems about less easily observed aspects of the world. Recent 
evidence supports the contention that children's experiences with concrete 
materials are vital to later conceptual development. The school program thus 
proceeds from the concrete to the abstract. 

The concepts of mathematics acquire greater meaning wheri they can be applied to 
the world .in vSich we live. Because the variety and extent of mathematical 
* applications have grown so rapidly in recent years, it is,. impossible for any one 
person to be conversant with the entire field. The school program must therefore 
be developed so that mathematical applicatibhs are- selected arid presented as 
efficiently as';possible and with the' intent of challenging pupils at all levels to 
see' mathematics as an tndependeni: discipline as well as a tool for the advancement 
of other disciplines. 

;.; ^ 
The MDntgomery Cbunty .rdathemat^Lcs program is designed and implemented to take into 
account the. Ibgical arid relatively sequeritial riature of mathematics. Equally 
iaiportarit,^ tbb^ is the realization that the rate 'at which individual students', 
learn mathematics varies significantly. The mathematics : program^ is structured to 
encourage various approaches which allow students to progress at their individual 
urates. . ♦ 

; 

The pre-algebra objectives range over six areas of mathematics and axe arranged - 
according to 14 different levels of achievement. Assessment measures' have been 
construe ted' for each objective so that individual progress can be measured in a 
variety of categories,. Enrichment activities are -available for both the able 
studerit arid the studerit who rieeds- reirif brcemerit. 

Several bptiohs are available to .the student who has completed the pfe-algebra 
objectives. Differentiated paths through a variety of courses are available to 
the student, as can be seen\in the Mathematics Program Patterns Chart, on page xi 
Each student has .available a sequence of courses which can be suited to his/her 
interests and abilities. 

Computer literacy is addressed at several levels of the mathematics program; 
career information is incorporated as appropriate throughout. Consumer applica- 
tions are taught as ma'thematicai skills are developed; the mathenHtics of 
consumerism is further emphasized in an elective senior high course. i,: 

Iri general terms, the iristructibrial prbgrain iri mathematics should help each 
studerit to: J,. 

Develop basic skills in using the vocabulary and S5rmbol's of matheniatics 

Develop skills in recognizing contnon eeometric shapes 

ix • 



Bcvelbp basic skills In computiiig 

Develop basic skills iti working with geometric shapes 

Develop basic skills in measuring, graphing, .. and using tables and;. charts 

Develop understanding o£ the vocabulary arid symbols of mathematics' 

Develop understandings necessary for translating among mathematical symbols, 
words, and the physical world 

Develop conr.epts related to common geometric shapes 
Develop understanding of computation 
Develop understanding of measurement 

Develop an understanding of basic principles related to the structure of 
mathematics 

Develop 'unders tending and basic skills in problem solving , 

Apply the principles of mathematical reasoning to the solution of problems , 

Appreciate the significance of mathexnatics in daily living and its contribution 
to our cultural heritage 

Use mathematics as needed in daily living 



UnificdMadi 
Count 5 




UnirkdMith 
CbuiK6 



Cilculu) 



Sj:l{ci((l Scnicitcr Cbiirits 



Computer NUth 



Advamccd Algebra 
AnilylicGcomeny 



Milh in Our Culture 



1 ^ 



ERJO 



RECa^ME"NDED ALGEBRA 2 flHE ALLOCA^ION^ 



UNIT 



Pieliminary (Review) 

i 

I 

II • 

III '•' ' 

IV 

. VI ; 
VII 

VIII 
X 

xi 

XII 



NUMBER OF.MYS 
10 
10 

i9 

12 
?0 
IQ 
15 
10 
20 
15 
12 

2b 
id 



The time allocations include both testing and instructional days.^ Three extra 
days are aiibwed in each semester to provide for flexibility in planning. 

it is the practice in schools to enable accelerated tenth grade students 

to master topics from trigonoietry along with those of Algebra 2. When this 
is the case* the Algebra 2 instruction should be condensed into 145 days, 
allowing a minimum of 35 days for the unit on trigonometry. 
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INTRODUCTION 

StSANiZATidN OF UNITS W TM COURSE 

The order- of units in this instructional guide provides a iogicai scheme for 
incorporating the real and complex number systems throughout Algebra 2i The 
order of the units does not conform necessarily to the" order of topics found* 
in the approved f:exts._ The cross-reference key was included to assist teachers 
with planning, ^ith the exception /of the complex numbers^ the first six units 
present the continued and extended growth of elementary algebra topics. The 
res^ining sections are ah ordered development of Relations and functions. 

6RGANiZATI0N OF iNDIViDUAt UNITS 

. _ .^1 

Certain units, are preceded by "entering performance objectives." A diagnosticii/ 
test' keyed to these objectives, determines the proficiency level of the skills 
heeded for the study of the unit. , 

Each unit contains the perfjormance objectives, a cross-referenced guide to 
currently approved Algebra 2 textbooks^ and a vocabulary iisti At least four 
sample assessments are provided for each performance objective. An answer 
key fdt the sample - assessment items concludes the unit. Alternative answers 
and procedures may occur ^ although not ^ all acceptable answers are listed. 
When no other specific instructions are giveh^ the student is expected to ^ive 
all answers in simplest form. 

REVIEW GF SEtEC^D ALGEBRA 1 SKILLS . 

The guide provides a preliminary section designed to diagnose the level o£ 
the student' s basic Algebra 1 skills. The allocated time for this review will 
vary with individual situations; however, review time should not exceed ten. 
. days . 

SUGGESTIONS TO THE TEACHER ^ ' 

"Suggestions to the Teacher" assist in the implementation of the performance 
objectives. The topics include identificatioii of problem areas; use of 
instructional aids and references; application of calculators at^ computers; 
and the time alldcatidn for the Unit. The^ higher order assessment measures - 
and_ ezlrichmeht objectives are included for the more able students. Career 
applications and activities found in approved textbooks are also listed. Ten 
broad career categories were selected from the 979 occupations listed in the 
Dictionary of Occupational Titles (U.S. Department of Labor). 

INTENT 

Algebra 2 not only completes the complex number system by incorporating real 
and imaginary numbers but also extends the skills of problem solving. The 
course provides a continual review of basic algebraic skills as V7ell as pre- 
paration for further studies in the sciences * 
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•. R&TIONSLE FOR "mE ALCEBSA 2 INSTRUCTION&L GUIDE 

ihe A lgfhi-a ? instructional Guide has b^^n constructed to assist the teph^r 
in guS^tig a program which, will facilit'aET student attainment of the Algebrj 2 
objictives as described on pages 7 and 8 of the "Mathematics 9-12'' section of 
the Program of Studies of the Ifon t gome ry County Public Schools^ (19/9;; A 
listing of the Algebra 2 instructional guide objectives f^ the 
St udies follows, with the appropriate unit from this instructional guide noted- 

^ \ Unit 

^ : ' from 

Instructional Objectives [ Guide 

J3pon cotnpletion of the course, the* student should be able to: 

. Perform the four fundamental operations xd.th irrational 
: numbers ^ \ . 

Perfartn the four fimdamehtal operations with. complex numbers ii 
p ■ - - - 

i Factor or simplify rational expressions m 

Distinguish between a* function and a relation which is not 
a function , 

Identify and graph the equations of functions which ^e 
constant, linear, or quadratic 

. Use the relationship of the^lopes of parallel or " . 

perpendicalar lines to'' determine equations of- such lines v 

. Solve direcr variation problems : ^ 

. Solve quadratic equations over the set. of reals or over the ^ ^ 
set of coii5>lex numbers 

. Solve quadratic inequalities over the set of ; real numbers 

and sketch the graph of the inequality • vi 

. Apply synthetic substitutipfi, the Remainder Theorem, Factor 
Theorem, Rational Root Theorem, Fundamental Theorem of 
Algebra and the Property of Continuity to the estimation of 
zeros of polynomials ^^'^ . 

Identify the graph of a quadratic relation as a circle, 

ellipse i hyperbola, or other ^ VIII 

i Sketch the graphs of the circle, the eiiipse, the parabola, 
' and the hyperbola from the quadratic equation which 
describes each 

. Solve problems involving co^ihed variations 

. xiv / 1 7 
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. Solve problems involving systems of linear equations in 
two or three variables 

. Sketch graphs of and find 'solutions for quadratic-linear 

and quadratic-quadratic systems of equations IX 

. Mttltipiy, divide, or simplify expressions containing real 
number exponents , . . 

• Solve* equations containing radical expressions X 

*J State equivalent exponential and logarithmic equations XI 



Apply scientific notation, tnterpoiatibn, and common 

logarithms to compute produces, quotients^ and powers XI 



Units XII and XIII of the guide provide materials for acceleration and enrich- 
ment vrtiich can be used for students ready for them. 



APPROVED TEXTS 



Solciani, Mary ai. Modem Alecbra and Trisonometry - Structure and 

Method . (Revised edition). Boston: Hbughtbti Mifflin Company, 1973; 

- : Al gebra 2 and Trig bnbffletry . Boston: Houghton Mifflin Company, 1978. 

Algebra 2 and'^trigoncmetry .- (Revised edition). Boston: Houston 
Mifflin CoSpai^, 1980. ^ 

Foster, Alan G . , et al. " Algebra Two with Triebgdmetry. Columbus 
Charles E.; Merrill Publishing Company, 1979. 

Keedy, MeSVinL., et al. Algebra Two , ^fenio Pa^k, Ca. : Addison Wesley 
Publishing Company 197 8. 

^3^.^ T.«.pW Tir- Algebra Twb^^ h^r4eoaometry. New York: Harcourt.^ 

Brace -Jbvanovich, inc., 1977. . ( 

Sobel, Max A.^ and Banks, J. jiouston^ Algebra: Its foments, and Structure , 
Book 2 (Third edition)'. New York: Webster Division, McGraw-Hill Book 

Gompahy, 1977. 
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Language . Rochelle Park, S. J. : Hayden Book Company, inc;, 1970. 
(Approved for MCPS course 6omputer Mathematics.) 

Golden, Neal. G bmputer Progr a m ming in the BASIC Language . New York: Harcourt 
Brace Jpvanovich, 1975. (Approved for MCPS course Computer Mathematics) 

Joh-hson, Richard E., et al; Algebra and% igonometry (Second edition). Menlo 
Parkj Ca. : Addison Wesley Company, 1971. (Formerly an approved text m 
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Vogeli, Bruce R. , et'ali ^ Algebra Two and Trig bnbmetry. Morristown, N.J. : 
Silver Burdett Company, 1976. 
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OUTLINE OF COURSE CONTENT 



BASIC UNITS 



Preliminary & Review of Selected Algebra 1 Skills 

- - - - * 
li Irrational Numbers 

li, Co^iex Numbers j 

III. Factoring and Simplifying Rational Expressidris 

IV, Functions and Relations 

Vi . Points and First-Degree Equations 

^Vi. Solving Second Degree Equations in One Variable 

Vli. Solving Equations of liigher Degreq 

VIII* Conic Sections 

Systems of Open Sentences 

X. Real NtSber Exponents 

\ 

xi. Exponential and^ Logarithmic Functions 

- - , . \ 
'XII. Trigbhbmetry 

Xiii. Sequences, Series, anii the Binomial TKedrem 
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PRELmNARY UNIT - A REVIEW OF SELECTED ALGEBRA 1 SKILLS 



PtiRfOSE 

The purpose of this preliminary unit is to provide both teachers and students 
with evaluative data on the Algebra I skills of beginning students of 
Algebra II. 

The ten performance objectives listed later in this unit define minimal 
aigebr^ skills that tn the opinion of the authors are required through- 
out the study of Algebra 2i 

There ate, certainly, other algebra skills deeded by the^^ Algebra 2 student 
^ich have hot been included in the preliminary unit. Thesi entering per- 
formance objectives will be haixdldd in later units ^ as described in tho 
introduction to this guide. 

SUeeESTiONS to 'the TEAeHS 

The teacher would find it advantageous- to open the course in Algebra 2 by 
administering_ the diagnostic test which follows the CRCfiS REFERENGE TO 
CURRENTLY USED AND/ OR APPROVED TEXTS. The items of this test are I^eyed to 
the statement of each unit performance bbjectivej each performance objective 
is keyed to currently approved Algebra 2 textbooks. The test should take 
approximately 90 minutes. 



Stt the event that a student demonstrates severely deficient performance on the 
diagnostic assessment items of this preliminary unit, program a l tern at^ives^ 
should' be provi ded . In some cases, the teacher should- advise students to 
devote time to a long-term, algebra-skills remediation program. In other 
cases^ students should be advised to elect different mathematics courses^ e«g, 
CbhsTomer Mathematics or Related Mathematics. 

The results of this test can provide the bases from which initial instructional 
activities may proceeds Suggested activities include :: '^^^^ teacher presen- 
tations on certain topics that need added emphasis; Supplementary sets of 
exercises keyed to specific student needs ;Agtudent activities itx small groups; 
skillsllabs, including the S.RA Algebra Skills Kit and the SRA Cdmput afeioiv^i-lls 
Kit . The teacher may find it helpful, to refer to recent Algebra 1 textbooks 
for additional instructiohal suggestions and exercise ideas « The Mbhtgomery 
County Public Schools Algebra 1 Instructional Guide represents a Comprehensive 
resource on the subjecti ' 

The recommended maximum number of instructional days for this unit is ten. 
Teachers are reminded that Unit Performance Objective 8 expects the student to 
raise a real number to a positive integral power. It would be helpfiil to stu- 
dents^ at later stages of the course^ to have facility with this process. 



/ HlEtlMltteRY UNIT - A REVIEW OF SELECTED ^GEBRA 1 SKILLS 

PERFORMftNCE OBJECTIVES 

1. Perform indicated operations with signed nunsbers. 

2. Identify real naffier axioms. 

3. Identify and apply set notation. 

4. ' Identify various subsets of the real numbers^ 
5i Apply the definitiotji of absolute value. 

C\ Determine the solution'set of a linear equation in one variable. 

7o Determine the solution set of a linear tnequaiity ^ in one variable. 
Express the solution set in correct set notation." 

8. Evaluate a formula by the substitutidtt principle. 

9* Determine the value of an expressions using the order of bperatibtis rule. 

10. Translate a narrative statement into an ope^jTsentence. ^ 
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;2-5 ' 


A1-A7 
2-5. 


16-20 
48-5i 


1-2^ 


2 


Unit I: I 
Uiiit Illi 3 


0' — i 

. 5" 


1^-18 


60-63. 


5B-60 


18-20 


40-42 


A1-A7 
7 . 


63-66 


J 

39-43 ■ 


5 


Unit III 

;4,'l2 , 


6 




37-40 


35-37 


10-13 


48-56 


102-104 


36 


54-59 


14-15 
34-36' 


Unit iV 
2-6 




48-52 , 


49-55 


49-52 


21-24 


130-142 


115-118 


58-59 
63-66 


' 59-64 


42-48 


Unit Itf : 
7-11 


8 


47-48 


9-10 




' 2-*4 


21 ' 


A8-A17 
108-111 


12 
31 


58-5? ~ 


37 


Unit- II 

■4 * 




29-30 


24-25 


23-25 


2-4 


20-22 






21 
51-56 


11-13 


Unit H 
2,3 


10 , 


60-67 


km 


38-44 


16 ■ 
27-28 


57-58 

■-'■■■'""•*K!ft 


: 121 

123 

1 !■ 1 III 


35-37 


68-74 . 


13 
16 


■Unit IV 
12-15 ' 



'9 



PRELIMINARY UNIT -i" A REVIEW OF SEtEGtED ALGEBRA 1 SKILLS 

DiAGNbSTiC TEST. mSD TO PERFORMANCE OBJECTIVES ^ 

' " _ _ _ V - - _ _" - - ' 

Dlrectibfis: Read each section carefully atid supply the requested itif drSationi 

Express answers in simp^lest form. , 



i. Perform the indicated operations i 

" - \ 

Integers. 
a) (-16) + (+16) = ? 
bl (-63) + (-11) « ? 
^ c) . (-6) - f5) - ■? 

d) (12) - (-15) » ? 

e) (-5) (+6) « ? 

f) (-7) (-8) « ? 

g) (-20) r (-5) * 1 

h) (-250) r(+125) ^ 1 

i) (+6) + (-7) + (-9) + (+4) ^ ? 



i) 
b) 
c) 
d) 
e) 
f) 
g) 
H5 
i) 



Fractions 

, s 3^ 7 _ 7 

,s 2 3,^, ? 
1) 7 5( • 

m) - 2 

'ft) ^ X -(1#) X 3 I 

' 8 4 
Becimais 
p) 2.05 + f.3 
q) >0.637) - (-1.2) 
r) (.001) X (-.32) 
s) (7.5) 4 (.025) 



3) 

k) 
1) 

m) 
n) 
o) 



q) 

r) 

s) 



25 



2. Fill in the blanks as dtrectedi 

a) Listed beiow ate several statetnents of equality , Select the axiom 
6£ real numbers illustrated by each equality. 

' Axioms of real numbers 

coimatative property of additibh 

_ _ _ 

(2) associative property of addition 

(3) commutative property of multiplication 
(45 associative property of multiplicatibh 
(5) distributive property 

St a teme nts^ of egiaaltty 

(1) 7i2 - 2w7 ' ^ * CD 

<25 "6 -^^ (3 -F 5) » (6 3) + 5 ' (2) — — 

(3) 9 + ^2»33 = (2*3) + 9 " . <35 

(4) ^(6 + 1) » 3*6 + 3#1 ■ (4) 

, . <5) 4^(3* n) » (4*3) • n (5) 

b) Complete the following statements 

(1) The maitiplicat-.ive inverse o£ 

3^ is ? (i) ^ 

T .. 

(2) The muitipiicative inverse of 

^-9 is ? (2) : 

■ (35- The additive inverse of 

S is ? (3) 

T 

(4) The additive inverse of 6 is ? (4) - — -,— — ■ 
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3. Ftii in the blanks as directed.' 

a) Spec if y> by a roster, the set a) ^. 
of odd numbers between 1 and lOS 

b) Write the number of the choice b'j . 
that represents the null or 

empty set: 

\ (2) {q}. 
(3) 

c) Select the graph that represents c) . 
the set l^x: 2 < ^ < 3 j from the 



(2) , -o— ^ ^ 

0 1 2 3 4 

(35 ^l—s s (>^J i • 

^ ^ 0 1 2 3' 4 



^ 0 1 2 3 4 ^ 



ERIC 
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d} Select the graph that represents 



the set \k: 4 ^ x from the 

folibwing: 

■ (9 



2 3 4 5 



C2) 

(3) 



.>r . • • • ' * 

0 1 2 3 4 5 



(4) . ^v. 



(5) 



0 1^ 2 3 4 5 



1 2 3 4 5 



1^ 



O & — e : — ^ 



6 7 



4. Listed below are illustratibhs of sets. Match each illustration with its 
corresponding name, 

(1) real numbers 

(2) natural numbers 

(3) whole numbers 
(45 integers 

(5) rational numbers 
k) [d, 1, 2, 3, 



a) 
b) 



b) -3, -2, 'I, 0, 1, ...| 

c5 flj 2, 3, ...J 

d) J x"= ^, where a and b are in d) 

integers, b ^ o'J 

^ , r ^ II e) 



-3-2-1 0 1 2 
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5. Apply the defihitidh of absolute value to evaluate each of Ehi following: 

a) j -8 ! = ? ^5 ■ 

b5 - I-s- l-? ^ — 

d) - j ic I - ? ^ — 



6i Solve each of the following open sentences: 



a) X ■?-—=» -4 


a) 


2 




b) ' 5 - y = -to 




c) -15 S = 52 




d) |--3 


^) 




e) 


e) -6(5 + 4x5 ^ 12 




fl 


f) 9 + 2(x + i) =' 19 






g) 9x - 2 =. 4(:x + 7) 


Solve each ^fthe following 


open sentences; 


correct set notation. 




a) -6y s 13 


a) 



b) 5(2a - 1) s -15 _ _ 

c) 6+j3x*4j<8 

8. iS each exercise beldw, solve .for the underlined variable by using the 
. numerical values provided. Do flot assign a value for TT. \ 

4 a) — 

:n F = -4 b) 



a) 


A = 


IT r^' when r 


b5 


F = 


1 C + 32 1 


c) 


A = 


|h (b^ + 




A » 


20, h = 4, 


d) 


1 " 


I" TTp^ when 



c) 
d) 
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9. Determine the value of an expression asing the order of opera tibhs riiles, 
a)8-;-4 + B- 7x4 a) - - - ' - 

3(2 + 3-^) ■ 



lb. Translate the verbal statement into an open sentence. (Do not solve.) 
The sum of the sqiiares of two consecutive integers is greater than 25; 



P-9 
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PRELIMINARY UNlf - A REVIEW OF SELECTED AtGEBRA 1 SKILLS 



ANSWERS 



1. a) -a 

c) -12 

d) 27 

e) -3d 

f) 56 

8) ^ 

h) -2 

i) -6 

j) -1 



p) 9.35 

q) 0.563 

r) - .00032 

s) 300 



2. a5 



2.: 



24 

t) J_ • ' 
28 

05 t ■ 



o 31 
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a) 


3 




(2) 


2 




(3) 


i 




(4) 


5 




(5) 


4 


b) 


(1) 


3 




(2) 


1 

" ? 




(3) 


- ^ 
1 . 




(4) 


- 6 


a) 


I'- 


5, 7, 9_ 


b) 


3 




c) 


3 






4 




a) 


3 




b) 


4 






2 




^) 


5 




e) 


I ' 




a) 


8 




6) 


-8 








if x<0 




-X, 


if x> 0 



PRELIMIKftRY DNIT - A REVIEW OF SELECTED ALGEBRA 1 SKILLS 

ANSWERS 

2 V 9 ,1 

- 6i -a)---:^-or---4j - - - ■ ■ 

b) 15 

N -52 Jt 

c) ^ or -3-^5 

d) -12 

iS 4 

g) 6 

7. a) { y: y ^ " M } 

{ a: a ^ -1 } 
ci {xsx :S - ju X ^. - 2 } 

8. a) 15TT 

e) -29 

c) 7 

d) 36tt . ■ 

■ J 

9. a) ^^-20 

22X + 24 -- 2(llx + 12) 
. 33— 33 

10. x^ + (x + 1)^- > 25 



UNIT I - IRRATiON&t IIHMBERS 



PURPOSE 

The real number system becomes "complete" when irratibnai htimbers are added 
-to :the integers" ah^ the property of density is fulfilled. The 

information of this unit can be easily adapted to ri^t triangles and, later, 
to quadratic equations, - 

OVERVIEW ^ 

At the cdnclusibh of thisunit^ the student should be able to extract roots 
of index 2 and greater. The student will be able to perform arithmetic and 
manipulative exercises with irrational numbers i 

SUGGESTIONS TO THE BEACm. 

Moat students have non worked extensively with irratibnai numbers^ even though 
a uiiit bn square rbbt radicals is included in Algebra 1 (see Algebra 1 
Instructional Guide : Unit X). 

The entering performance objectives for this uni^ deal only with the basic 
fundaSentals. if results of the diagnostic test shc3W mastery of these 
objectives, the teacher should move rapidly through the unit, using the third 
and fourth assessment from each uiit objective as a guide tb instruction. If 
performance on the diagnostic test shows heed for iiiq)royemeht^ the teacher 
should proceed through the unit as presented > with the knowledge that it is a 
review of Algebra 1 skills^ extending tb indices greater than two. 

Gomputer programing in the BASIC language can be introduced at this time, 

(See BASIC BASIC , Coan, pp. 47-513; Algebra 2 and Trtgonometry ^ Dolciani j;i980), 
pp. 97-105, 175-176,, 178-181, 272; Algebra Two with T rigonometry . Foster, 
pp. 516-536; Computer - Prb'^ramming in the BASI C- Langua ge , Golden, pp. 56-57: 
problems A 2, 4-10, B 30; Algebra- Twb-3rnd Trigonome try , Keedy, p. 335.) 

Enrichment in approximating radicals is included at the end bf the uiiit. The 
allocated time for Biis unit is approximately ten days. 

VOCABULARY r 

irratibnai riximber . rationalize (the denominator) 

radicand root 

index' 
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UMIT I - IRSATibNAL NUMBERS 



ENTERING PERFORM/UJieE eBJECTIVES 

i; Given a set of real numbers, select those that are irrational. 

2. State a definition of the square root of a number. 

3. Name in simplest form a given monomial square root radical expression. 

4. Given two square root radicals, determine the product in simplest form. 

5.. Detertaihe the product or quotient of a given radical expression iri 
simplest form* 

6* GivBn an expression involving: 

a) a product of rational expressions 

b) a quotient of rational expressions 

c) a power of a rational expression 

with positive integral exponents, use the properties of exponents to 
determine an equivalent expression. 

DIAGNOSTIC TEST KEYED TO ENTERING PERFORMANCE OBJECTIVES 



1. Select the irrational numbers from the foiiowing set: 
\An\ •^1, 4.371,, f i 2TTi 7.3* S/^, f~25, 2.167 ... | 

' 1. 

2. State a definition of the square root of a huSher. 

3. Rename each of the following in simplest form: 

a) a) 

. _c) c) 

d) /I • d) 



1-2- 

34 



/ 



Betennihe the product of :each of the following in simplest form: 
* /I ■■ 

b) /IP • >^ 65 _ . 

c) ' . c) 



5i Decermihe the product or quotient in simplest form for each of the 
following: 



a) (/2 + 7)(/^ - 7) " 



b) 



c) ^ ■ «5 

✓3 + 2 ' ' • 

2/3 + • 
6. Write in simplest form: 

a) (4x2) (3x5) a) 

'^^ 3FF 
c) (2x3y)'* 



UNIT i - IRRATIONAL NUMBERS 

' DIAGNOSTie TEST 
ANSWERS . 

1. ' {*^, ^2ir, 81^, 2*i67 •..} 

2. The square root 6£ a ntimber is one of Its two equal factors. 

3. : ' ' 
a) 3x ^ 

« ! - 

c) 3if 

4. 

a) 6 

b) 4 

c) 3*^ 

5.. 

' a) ''-47 

b) 12 + 2yf5 or 2(6 + /If) 

c) 6 - 3/3 or -3(^ - 2) ; 

11 - 2^ -i- 2.^ - 

d) ^ ^— - 

6. - • 

a) i2x^ 

b) — 

.. y 

C) 16X^2y5 



36 
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UNIT I - IRRATIONAL NUMBERS 



PERFORMANCE OBJECTIVES •> . ^ 

__ _ _ _ _ -> 

1.. St^te in stmpiest form a given monomial radical expression. 

2. Given expressions involyirig irrational hiunberSj detennih;^ their sum or 
difference in simplest form. 

3. Given an indicated product of two radicals with the same index, determine 
the product in simplest form. 

4; Given a radical expression, determine equiyalerif form by rationalizing 
the dendrjinatdr . 

5. Given expressions Invdlving irrational numbers , determine their product in 
simplest form. 



6. Given an indicated quotient in which the denominator is a binomial sum or 
difference containing a squar^ root radical^ determihe the common name by 
rationalizing the dedominator. ^ 



ENRiemffiNT 

Given an irrational number, determine a rational number apprqximition to 
required accuracy. 



- b'NfT I - ifRATiONAL NUflBERS 

eiss mimti % mm'vi Bsed anb/gR' approved texts 

t , 



.OBJECTIVE 


Ddlcisni 
,(1973) 


L)Oicicini 
(1978) 


Dolciani 
(1980) 


roster 
(1979) 


' - 

(1978) 


(1977) 


Snbel 
(197?) 


(1973) 


Travers 
(1978) 


1 


26^-26? 


j75-'277 


276-279 


138-139 


303-307 




243-246 
254 


281-285 


167-190: 


2 


269-27,1 


279-230 


280-282 


140- U2 


316-317 


i3-15 


192-193 , 
251-252 


287-289 


171-174 


3 


254-267 


275:277 


281-282 


138-139 


308-312 


9-12 


253-254 


281-285 


164-165 


A 


265-267 


275-27? 


281-282 


143-146 


313-315 


11-12 


254-255 


287-288 


167-170 


- ii 

5 


271-272 


279-280 


281-282 


138-141 


310-312 

m 


15 


192-193 , 
254-255 . 


28?-289 


171-m 


6 


271-273 


286-281, 


281-282 


143-146 


322-325. 


m m 


254-255 , 


281-290 


171-174 


ENRICHMENT 


261-263 


271'^ 


273-275 

: 


136-137 


310-311 
I— 


«p «• 




280-281 
— 1 


158-160 



\ ■ 
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PERFbl&i&NeE OBJECflTE t-i 



State in simplest form a given mbnomial radical expression^ 

1. Rehaine each of the following expressions inrsimplest form: 
a) v^T" 

;b) -ifsr 

c) /~Be 

d) ^a3b« 

e) ^e*5v?ys 

(NOTE: 4 of 5 for mastery) 

2. Rename each of the following expressions in simplest foiTn: 

a) ^54 • 

b) /"723? 

c) ✓ 54a* b-3 

e') >/xSy6 

(NOTE: 4 of 5 for mastery) 

3. Rename each of the fbilbwihg expressions in simplest fortn- 
a) V 125x3 . ' 

^^) ^I^Pb^ 

c) V32nPn~ 

4,- 

d) 625^ y' 

e) ^81x5 y9 

(NOTE: 4 of 5 for mastery) - 



PERFORittNCE OBJEeTIVE i-i (concihued) 

4; Rename each of the foiibwirig expressions in Simplest form- 



e) 686x'ya 

(NOTE: 4 of 5 for mastery) 

;- . ... ; . . . . . 



41 

1-8 ■ 
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PERFORMANCE OBJECTIVE 1-2 * 

Given expressions involving irrational numbers, determine their 
siim or difference in Simplest fdrSi 

1. Determine the sum or difference, iri simplest form, for each of the 
• following expressions: 



a) 


8 v/T - 




a) 


b) 


2 ^+ ^TT 




b) 


c) 


2 /so - m 




c) 


d) 


(2 -F 3 /1) - y% 


- 6) 


d) 


e) 


(2 v/45 - /Is) - 


+ 

. 1 





(NOTE: 4 of 5 for mastery) 
1 



2. Determine the difference, in simplest form, for each of the fqHowing 
-expressions: 

a) 5/5"- 7/r" a) _ 

b) /8~ - : b) ■ • 

c) '6/40"- 3/10" c) ; ' . 

■ d) ( Vtf + vTH +(2^- ./If) d) 

e) (3/^ + /T28 - (2/Tr- .;/243) e) „ 
(N©fE: 4 of 5 for mastery) 



ERIC 
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PERFORMftiiCE bBJECTiVE 1-2 ^cohtihuedj 

3. Determine the difference in simplest form, for each of the fallowing: 

a) 5 ^ - 2 /T a) ■ - 

b) ' b) ...^ . i 

c) 3 - 7fn c5 

d) ( 1^ -''vTi^-MVir+^/ifr) • — 



e) 6/^) - i^iTuE - ^/T92) e) 

imTZ: * of 5 for mastery) 
4. Deteriine the difference in simplest form, for each of the following-. 

. a) . tJ^^ - 12*^11. . • : - 

b) - yr^ ^> — 

c) sTTj - zTSr c5 — 

d) . + y~8^ - (v^+ ^ 

e) (2/^ + - (3/T28 - /500) e) " 

4 out of 5 for mastery) 



PERFOia^CE OBJECTIVE 1-3 

Given an indicated produce of two radicals with the same index^ 
determine the product in simplest form* 

li Determine the product for each of the fbllbwirig and express the answer in 
simplest form; 

a) y/T ^ a) 

b) /F* vHT b) 

d) ^ ISx^y • v/SOxyP d) - - 

e) ^24 ab2 / / 9aSb - e) - ■-- 

(NDTB.; 4 of 5 for mastery) 

2i Detemine the product for each of the following and express the answer in 
simples c fonn: 

t 

b) 3/8~» E/W" b5 ' 

c) ^ c) 

d) ^72a3b • 3</?3iB3 dd) 

\(NGfE: 4 of 5 for mastery) 



PERFOBM&NCE OBJECTIVE i-3 (continued) 



3; Determine the prodact for each of the fbllbwihg and express the answer in 
simplest forts: • 

a) ^Ax^ ' fzxF aj 



ERIC 



c) h2 . h2 . ^ c) ^ 



d) ^^128m3n6 • ^63vPtfl d) 



e) 2749x3. 3^1x2y3 e) . 

(NOTE: 4 of 5 for mastery) 

4. DeteminJJ^thir ptbduct for eac^ of the fbllbwihg^^and express the'answfer "in 
simpl€53t fbra: 



a) ^45 * /as a) 

S) • 2/t . 3^\^ - b) 

c) • ^v/^ ' c) 

d) f32l^ . d) 

e) 3/18x4y . ^12xya e) 
5: 4 of 5 for mast 



45 



pMFdiaiANeE OBJECT BTE i-4 



Given a radical expression, determine an equivalent form by 
rationalizing the denominator. 



li Rationalize the denominator for each of the following fractions: 

1 ^) - - - 

^ ~ ^ 

— ^ 

'> Jf , '■ « - — 

=) --^ ^ =) L ■ 

— * r« 



(NOTE: 4 of 5 for mastery) 

2.- Rationalize the denominator for each of the following fractions: 
1 



a) i • a) 



(NOTE: 4 of 5 for mastery) 



e) 



ERIC 
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PERFORMANCE OBJECTIVE 1-4 (continued) 



3i Rationalize the denominator for each of the fbllbwirig fractions 



4 



m ■ 

c) - — - c) 



d) 



(NOTE: 4 of 3 for mastery) 

4, Rationalize the denomiriatdr fOr each of the following fractions 
a) ^ a) 



b) ^ ; b) 

c) . c) 
5^ 



d) . d) 



3i 

e) e) 



16 

(NOTE: 4 of 5 for mastery) 



1-14 



47 



PERFGiai&Nel QBJEeTfVE 1-5 

I 



Given expressions involving irrational numbers, determine their product 
in simplest form* 



1. Determine the product of each of the following and express the answer 





jimplest form: 




a) 


(2 + /s) (2 - '^y 


a) 


b) 


(/r + 75) (TT + 


b) 


c) 


(2/f - 3) (7 - ^) 


c) 


d) 


C/T2 - /ur (/27 + M 




e) 




e) 



^ (NOTE: 4 of 5 for mastery) 

2. Determine the product of each of the following and express the answer 
in simplest form: 

a) v^(2/3 - 5 v/2) " . a) , ' ^ 

b) (1 - /2) a + /Z) b) 

c) (/7+*^(/7 +v^ c) ' ' I 

d) - C/TT - d) 



(NOTE: 4 Of 5 for mastery) ' . " 



ERIC 
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PERFORHSNCE OBJECTIVE 1-5 (continaed) 

3. SeteTinine the product of each of the following and express the answer in 
simplest form: 

a) 72(6^ - 3^) a) - 

b) iUxi^ - 2/5) (4xy^ + 

c) C/7 + /S) (v/T + c) 

d) (^+ ^^/52) d) ' •' 
: 4 of 5 for mastery) 



4. ' Determine the prodact of each of "the following and express the answer in 

\ ' ' 
simplest form: / 

a) /5 i3^- 5^) a) ' 

b) (6 + (6 - v/?) b) 

c) (2vT+,/f) (2/3 + ./f) c) - - - 



d) ylB - /2U) - v/f2) d) 

(NOTE: 4 of 5 for mastery) 



49 
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PERFORM&NeE i3BJE(3flVE 1-5 

Given an indicaced ijuocienc in which the denominator is a binomial sum \ 
or difference containing a square root radical, determine the 
name by tatidoalizing the deribtninatdr. 



,1; Simplify each of Che following by rationalizing the deriomiriatbr: 
1 



HA 2 ■ ,v- 

<NdTE: 4 of 5 for mastery) 



2. (Simplify each of the fblldwihg by rationalizing the dehcmihatdr: 

*5 ^ , a) 

V? + 3 .^"""^^ " 



b) 


8 


b) 


/J - 1 • . 


c) 




c) 


/I* - VT 


d) 


/? - 4 

2 + /r 


d) 


e) 


v/2 + ,/x 


e) 



(NOTE:-' 4 of 5 for mastery) 

' . ' ;I-17 



PERFbrottNeE dBjiet IVE I-6 (cohtihuedj 



3i - Simplify each of the fotiowing by ratioaalizing the denotninator: 
1 



/To 



(NOTE: 4 of 5 for mastery) 

4. Simplify each of thev, following by rationalizing the dehbmihatbt 
a) ^i— a) • - 

, 12 . - b) 



7 './^ 



e) 

- v/J + /a 



51 
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UNIX I - IRRATIONAL NUMBERS 

1 I 

_ _ _ 

ENRICHMENT 

li Deterinine /? to the nearest hundredth. 

2. Qetermine to the nearest hundredth i 

3. Determine /6d3.4 to the nearest tenth; 
2j. Detertnihe /2035 to the nearest tenth. 
5. Determine' 'f72 ''to the nearest tench. 



ERIC ' 
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UNIT i -■ iRSAtlDN&L "NUMBERS 



ANSWERS 

1. a) 2/T 

b) 3^ 

e) 3x I y 1 ^/~5x or 3xy JSx 



2. a5 3 /r 

b) 6x /ST 



/ 

1-2 . 



c) 3ab / za 

d. 2 /TT 

e. x3 I 1 or xSy3 v'x^ 



i. a) 



b) 5^ 
c5 

d5 8 + 2yr or 2(4 + /S) 

e) 2/T - HsTT 

a) ^zTT 

b) vT 

c) v'Tsr 

a) #3 - ITS' 



3. a) BxrF 

- b) -2b^'Pb^ 
c) 

d) 5ab7ai 

e) 3xya 



2 I n 1^ .2itt3 -or 2n ^'SS'" 



3 j ab I 362 or 3ab 

c) Svc^tfi^/^ 

d) 2b3fe^ 

e) 7x2y3 



4. a). -5xyz^»'5y 

. 4- 

■ b) 



3, a) 3/-r ; 

b) zTT 

c) -3/^ 

d) 2(2 +'!/^) • 
.^..e) 18/T - 33*^" 



4. 



a) 

b) V~T ! 

c) l&TT 

d) -1 + 2/T 4- 3/~T 

e) 19/ 3 



UNIT 1 -IRRATIONAL NtjfiBERS 

ANSWERS 

_ - 2 

b) k/T . . 

c) 9/T 3 
4) 30 X y^TS" ; ^ 
e) 6ab d) 

5 



ERIC 



2. a) 6 

b) 168 

c) 3 



e) 6xyz/s 



3« a) -2x2 



c) 12 

e) 42x^^ 



b) 96 ' 

c) 7^ • 



3 ' 



2. a) ^ 

5 



4 



b) -2x2^ 



2 



3. ,a) /f 



/I 



^- ^> • b) /13 



dj 6a^2ib^ d) 
e) 36x^ c 



i-2i 



UNIT I 



-: IRBATibtiAt NUMBERS 



ANSWERS 

1-4 (cotttioued) 
4 



1-5 



2. 



a) 3^ 
2 



2 

m 

5 



c) 



5x 



d) 



e) ^ 

4 



a) 1 

b) 11 + 2^ 

c) -33 + IT/S" 

d) 6 - 5^ 

S M 

e) — 

a) . 6 - 5/r 

b) -1 

c) 16 + 2^/21 



d) -72 + 

^5 T 



1-5 (coritiriued) 

3. a) 5^ - 3l^ 

b) 48x2 _ 20 

c 

c) 13 + 2^ 

d) 88 + 28^ 
9 - & 



e) 



36^ 



a) -25 + 

b) 36 - 

c) 12 + + 7x 

d) -100 + 54/3" 

49 



i-6 
1. a) 

b) 
c) 
d) 



3-^ 



35 - 7 



22 

/SF + /I I 



„^ i (5 - v/3) 
or 22 ' 



5^^2>^ + X 
5-x 



ERIC 
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ANSWERS 

i-6 (continued; 



2. a5 



3 - 



d) S - 2^ 



2 + 2/2x + X 
e) 2-x 



UNIT I - IRRATIONAL NUMBERS 

ENRICHMENT 

i. . 2.65 
2i 5.20 
3;. 24.6 

4. 45.1 

5. 4.2 



a) 



b) 



d) 



4. a) 



-4 - /f 

9 

-10 - 



2 



.9 + 7yf 

33 



') y + 2/2y + 2 
y - 2 



3 - ^ 

4 

84 -F 12v^ 
43 



c) -2 + v/T 




1-23 : 
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UNIT ii - CfMPLEX NUMBERS 



PURPOSE 

This unit is designed, to advance students ' knowledge of number systems, k new 
number system is developed with which the square root of a negative real 
number may be determined. If this unit is taught early iri the course^ the 
class may then use complex numbers and their properties in remaining units. 

OVERVIEW 

Whole numbers cdntsdn the additiye__ide^^ natural 
husnbers. lategets possesa- additive inverses; rational nmnbers contain multi- 
plicative inverses; real numbers contain square roots . Thus* a natxiral 
introductory question for this unit would" be > "What is theV ?" Accordingly^ 
' the concept of the pure imaginaty unit is developed^ Subsequently, the complex 
number system is fully developed. 

l^dn conq)letidn of this unit, the student should be able to: (1) identify a 
complex number and its 'cpnqidhents ; ^2) perfdlnn arithn^tic operations using 
complex numbers; and^ ^3) solve a linear equation containing cbn^lex numbers. 

suesESTiONs TO Sffi meiEt 

In order to be successfiii in this unit, the student should have mastered the 
skills in Unit I, ''I^rrational Numbers." There are no other entering performance 
objectives for this unit. 

• It is important to emphasize, the difference between a complex number and a 
pure imaginary number throughout the unit. 

fiiere are fifteen perfbrmsi:ce objectives px the unit, and they should be 
completed in approximately ten days. 

Computer Applications: B A S IC BASIC , Coan, pp. 139-141; Computer Frogrammtng 
- 4 n the BASIC Lan^a^e , .Golden, p. 85; Algebra Two with 

^ Trigonometry , Payne, pp. 518-519; Alglabra Two and 

Trigbhometry ^ Keedy^ p. 361. 

VOGABUlARY 



pure imaginary number 
complex number 
real number part 

imaginary number part i 
complex conjugate 



UNIT ii - eOMPLEX NUMBERS 

EERFbRMASeE ^JEeilVES 

1. Gi^en a set of rrambers, identify the pure imaginary numbers. 

2. Given the square root of a negative number* write it as a pure imaginary 
-number in simplest i-form. 

3. Determine i*^ for any positive integer n. 

4. Given an expression involving either addition or subtraction of pure 
imaginary numbers, determine the solution in i-form. 

5. Demonstrate the procedure for iinding the product of two pure imaginary 
numbers . 

4 

' 6. Gives an expression involving division of pure imaginary numbers * determine 
the quotient in simplest form, 

7. Given a complex number, identify the real and imaginary parts. 

8. Given an expression involviS^Jither addition or subtraction of complex 
numbers J determine the solution in a + bi form. 

9. Given a complex nuidber, determine its additive inverse. 

10. Determine the coefficients of the real number and imaginary number parts^ 
given basic linear equations. 

11. Given an expression involving multiplication of complex numbers, determine 
the product in a + bi form. 

12. Given a' complex number name its conjugate. 

13. Determine the product of two conjugate complex riumbers. 

14. Deuertnine the reciprocal of a given complex number. 

15. Demonstrate the procedure for finding the quotient of two complex numbers. 

^ - - 

1. Given a complex number, determine its absolute value. 

2. Apply the properties of a group to imaginary numbers. 

3. Construct a geometric model associated with a given complex number. 
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UNIT - COMPtEX NUMBERS 



eiiess referehce fe "etjiiRENTtY used and/or approved texis 





Doiciani 


Doiciani 


doiciani 




Keedy 




sobel 
(1977) 


Sorgenfrey 
(1973) 


7, 

V 

■ Travers 


OBJECTIVE 


Foster 
(13/5; 


Payne 
(1977) 


1 


410-411 


^ 


295-299 








229 

Lit J 


291-293 


176-178 


292 


1 C-A 10 

150-152 


J4Z-J4J 


2 


h 

'1II-4IJ 










15-16 

1^ All 

18 


225^226 


291-293 


176-179 


, 3 


4ii-4i4 


292-293 


297 


1 CI " 1 CO 




10 




292-293 


176-179 


! ^ 


411-414 


293-294 








l/*iO 




291-293 


176-179, 


5 


-1-11 — #- 1 ^ 

411-413 


293-294 


297-299 


1-5M52 






227-228 


292-293 


176-179 


0 


u 

412-414 


293-294 


00*7 000 








227 


292-293 




/ 


415-416 


295 












294-295 


178 


8 


415-417 


296-297 


300-302 


\ 

154-156 




23-25 


232-235 


294-29? • 


183-185 


9 




296-297 . 


3GO-3G2 


159-161 




23-24 


234 


298 


V83' 


10 


408-410 


297 




154-156 


346 






294-296 ^ 





UNIT II - COMPLEX mm 



H 
H 
J 



CROSS REFERENCE TO mumVi 



X 



mmin 



ii 



12 



13 



15 



iRiciim 



Eolciani 
(19731 



415 



414-417 



T 



Dolciani 
(1978) 



298-299 



m 



m 



299 



Dolciani 
(1980) 



302-304 



300-302 



Foater 
(1979) 



154-156 



302-304 



299-300 



566 



566 



302-304 



302-304 



•598 



598 



155-156 



Keedy 
(1978) ■ 



Payne 
(1977) 



346-347 



347-349 



155-156 



160 



:346-35G 



233-235 



29-31 



29 



157-158 



348 



348-350' 



355-356 



12 

344 



29-30 



29-32 



158 



355-356 



43 
48 



Sobel 
(1977) 



Sorgenfny 
(1973) 



294-296 



,236-239 / 



236-239 



237 



236-239 



241-243 



42-45 



163-169 474-476 



297-29B 



Travers 



187-190 



297-298 



297-299 



297-299 



466-467 



188-190 



181 



'S40(cf 



.61 



PERFORIteNCE OBJECTIVE 11-1 



Given a sec of numbers, identify Che pare imaginary ncnnbers. 



1. identify tha pure imaginary noabers in the foiiowing sec; 

6i, n ,: ^, U, /T" , J , /trj ' 

. • . 1. 

2. Identify the pure Jaagiriary 'numbers in the following sec: 
T/T, 3n, 3^, 18, 12i, ~ 2 j ' 

2. 

S. Ideittify the pure imaginary numbers in the foiiowing set: 




3; 



4. Identify the pure imaginary numibers in the following set: 
^3/^, 4^ , 7i, i9„vCT, f J • 

4, 



I 



PERFORMANCE OBJECTIVE II-2 



etven the square rbot of , a negative number, write it as a pare imaginary • 
number in. simplest i-£drm# 



1. Rename each of the following irl i-fbrm: ^ 

' • c) ' 

d) v^-iea — 

_ vr_ _____ 

(NOTE: 4 b£ 5 for mastery) 

2. ■ RenOTC each of the follbv?ing in i^-fbinn: 

a) o 

b) " b) 

■ i» ■ ■' . 

c) c) 

d) ' /-243 ^ 

e) .,) e) 
(NO^: 4 of 5 for mastery) ^ 

' - - - - - - ' 't ' - 

3. Renfflae each of che following i-h i-fbm: ' ; 

a) a) : 

b) b) . 

'c) /-59 ' ' . c) 

I 

d) ^Qii' d) r 

e) e) ■ 



5 _ 

(NOTE: 4 bf 5 for mastery) . . - ' ^ 

. . .1 
'J „ ...... , ' 

o — ^' ■ " ■ 

ERIC 



PERFOBMANCE OBJECTIVE II-2 (contiinaed) 

4. Rename each of the fbllbwihg in i-fdrtii: 

b) sTT 



c) J'ZZ 

d) /-.192 




a) 

b) 
c) 
d) 

e) 



PERFbRM&NGE OBJEeTlVE II-3 



Determine i" for any positive ir^teger n. 



t. i^'' is equivalent to 



i^"' is equivalent to 



a) i ' 




a) i . 


b) -1 




b) -t 


c) 1 




c) I 


d) -1 




d) -1 


132 is equivalent to 




4; i4 2 is' equivalent 


a) i • 


ft 


a) i 


b) -i 




b) -i 


c) 1 




c) 1 


a) -1 




d) -1 



ERIC 
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SB 



Given an expression involving either addition or .subtraction of pure 
imaginary numbers, determine solution in i-form. 



1. /-25 - is equivalent to 

a) 3 

b) ^3 

c) 3i 
d) 

2. - /-27 is equivalent to 

a) 51v^+ S^T 

b) Si/T" 

c) 2i ' : 

d) 2i/3~ 

e) 8i 



4. ./-I 




is 



a) - i 

4 • 2 



d) ^ vT- -/^f ) , 

iO - -iO" 



/Tfo + is equivalent to 

a) 4i/r 

b) 2(v^+ 

c) 4i C/T"H-/I) 
4), ^i/T 
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PHffQRWANeE OBJEGTIVE ii-5 



Deaonstrate the procedure for finding the product of two pure imaginary numSers* 



\ 

1* Demonstrate the procedure for finding the product of ^^-2 and 



2. Demonstrate the procedure for finding the product of and / -16 ^ 



3. Demonstrate the procedure for finding the product of -32 and / -45 * 



4« ' Demonstrate' the procedure for finding the product of /""-Ts" and -432 u 



II-9 

67 
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PERPORMftNCE OBJECTiVE Ii-6 



Given ah expression involving division of pure 
the qubtieht In simplest f orm ^ 



imaginary numbers, determine 



is .equivalent to 



a) 


5 


b) 




c) 




d) 


6i 



2^ is equivalent to 



a,) 2 



2* is equivalent Co 



5 

b) 3 /T 



.5 

d) 3t./T 
5 



4; 



0 



is equivalent to 



a) ujy 

5 

b) i 

c) 1 

d) 2i 



68 
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PERFORMANCE OBJECTIVE II-7 



Giveri a coinplex nixmber^ Identify the real and imaginary parts* 

1. - 2 + 3i 

a) The real part is: 

b) The imaginary part is: . 

2. 6 - 4i ^ : 

a) The real part is : . 

b) The imaginary part is 

3. 7 

a) The real pr^rt is: 

b) The imaginary part is 

4; -9i 

a) The real part is: ' 

b) The imaginary part is: ■ 



S 
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Given ah expression involving either aSditibn or subtraction 
of complex numbers, determine the soiuCioh in a + bi form. 



1. (6 - 2i) + (3 + 7i) is equivalent tb^ 4, 

i 

a) 3 + 5i j 

b) 9 + 5i ' 

c) 9 - 5i 

d) 3 - 5i 

e) 9 - 9i 

2. (5*^ 3iO- (8 + 2i) is equivalent to 

a) -3 - 5i 

b) 13 - 5i 

c) -3 + 5i 

d) -3 - i 

e) 3 - i 



3. (4 + 2i) - (3 

a) 7 + 2i 

b) .1 - 2i 

c) 1 + 6i 

d) 7 + 5i 

e) -1 + 6i 



41) is equivalent to 



^a -f bi) + (c + di) is equivalent cb 

a) Ca * b) + (c + d)i 

b) (b + c) + (a + d)i 

c) (a + d) + (b + c)i 

d) (a + c) + (b * dU 

e) (b + d) + (a + c)i 



ERIC 
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11-12 



fEBFORMftNGE OBJECTIVE I£-9 



Given a complex number, detemine its additive inverse . 



Determine the additive tnverie of : I 4. Determine the additive inverse of 



a) 6 + 2i 

b) 7 - 3i 
c5 -4 + i 

d) -5i 

t 

e) ^^T+ i/T 

(NOTE: 4 of 5 for mastery) 

2. . Detemine the additive inverse 

a) 2 + 7i , 

') 

b) 4 - i 

c) 6i 4 

d) -9/|- 2i 

e) /T- i/z 

(NOTE: 4 of 5 for mastery) 

3. Determine the additive inverse 

a) 4 -I- 5i 

b) 3 - 7i 

c) -1 ^ 9 i 

d) 8i 

e) /F- i/H 



of:! 



of; 



a) 3 + 2i 

b) • 4 • 

c) -9 

d) -8 - 5i 

e) i^/T 
4 of 5 for mastery) 



(NOTE: 4 of 5 for mastery) 



> 
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PERFORMANCE OBJECTIVE 11-10 ■ 



QeterSine the coefficients of the real^number and 
nuiber parts, given basic linear equation . 



1. V^^^ the values of x and y for each of thi following: 
e X + yi » 3 + 21 

X + yi - 5 + 4i - 0 

c) 2x + yi - 7 = X + 5t 

d) (5 + 31) v'- + i) (9 - 3i) » X + yi 

e) 4x. + (y - 2)1 -i- Si » 12 . - 
(NOTE: 4 of 5, for mastery) 

2. Determine the values of x and y for each of the following: 

a) X + y| " 7 - 31 

b) X y yi + 6i + 5 - 0 ^ 

c) 3x; + 5 -I- yi = 2c + 1 - 71 

d) (9 - 71) -F (x + yi) - 31 =- 10 

e) 2x - (y + 3)1 = -14 31 
(NOTE: 4 of 5 for mastsry) 

3. Determine the values of x and y for each of the following: 

a) a: + yi =• -5 + 21 

b) X - 5i + 7 + yi = 4 

4x + 31 - 1 - yi + 11 - 2x 

d) (4 - i)> (5 - 31) + (2x + yi) = -7 + 21 

e) (X + 5) - (y + l)i ^ -5i 

.72 
ii-14 
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PERFORMANCE OBJECtiVE i±-10' (continaed) 

4i Determine the values pf x and y for each of the foiiowing; 
; . a) X + yi = «3 « i 

b) X + 3i = -Id - yi 

c) i - 3x ^ 6yi H- 5x « 16 

d) ^-5 + 315 + ^5 - 15 - (-2 + 51) = X + 3yi 

e) 7x + (y • 1)1 + 2x = -X + 101 
(NOTE: 4 of 5 foi:^ mastery). 



PERFORl-aNCE OBJECTIVE 11-11 



Given ah expression ihvpivihg multiplicatibh of 
complex numbers^ detennine the product in a ? bl fdna* 



1. Determine the- product of "(4 + 61) (3 - 21). 

2. Detennine the product of (5 - 61) (1 + 01). 

3. Determine the product of (3 + 51) (7 +„t). 

4. Determine the product of (1 - 31) (2 - 21). 



ERIC 
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PERFORMyieE OBJECTIVE 11-12 



Given a complex uundjer, name its 



ii Name the conjugate of 6 + 5i; 

> ■ _ — _ _ 

2. Name the conjugate of 7 - 3i. 

3* Name the conjugate of 

4. Name the conjugate of -2i. 



PERFOKH&KCE OBJECTIVE 11-13 



numbers ^ 



Determine the product of two conjugate complex 



1. Determine the product of ^ - 31) (5 + 3i) and. express the answer in 
simpieot form. \ 

2. Determine the product: of (-4 + i)(-4 «i) and express the answer in 

simplest fomii 

3. Det&miiie the product of (0 - 2±H0 + 21) and express the answer in 
simplest form. 

4. Seteimine the product of (a + bi)(a. - bi) and express the answer in 



Hhi& 11 «• Gbmplex Nosdsers 
PERFORMftfieE OBJECTiVE 11-14 



Determihe the; reciprocal of a given complex number^ 



X ' ■ ' - ' . _ ___ -, ■■• 

Vli The reciprocal of 1-i is 4, The reciprocal of a + bi is 



a) 1 + i ' ' a) a + , bi 

b) i + f 



i - . s? + b^ a3+ b"* 



•' 2 2 ' aa * ba a^ - ' ba 



.. 1- . 1 i 
d) 2 + 2 



2i The reciprocal of 3 + 4i is 
a) 25 ' 25 



b5 3 - 4i 
c) -i + ^ 

7 7 



c5 a - bi 

a^ + b2 a2 -1- bs 

is =^ - hi 
d) IS^T yi" aa- b^ 



3. The reciprocal of -2i is 

'4 



a5 2i 



c) 



4 
2 



1 
2 

4 
4 



iL-17 75 
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pekformslnce objective ii-15 



D^onstrate the procedure for finding Che quotient of two complex numbers. 



1. DmSnitrate the procedure fbt finding the quotient . Express the 

- 

answer in standard formi 

2. Demonstrate the prbcedure fo^ finding the quotient ^ 4. 3^ • Express the 
answer in a + bi formi - ^ 

1-21 

3. DeiBonstrate thi procedure for finding the quotient ^-^-3^- Express the 

_ _ _ ■ > j! 

answer in a + bi form. 



4. DeSoSstrate the prbcedure for finding the quotient ' ^ Express the 

answer in a + bi f ormi ' , 



\ 

\ 
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11-18 



i. I 3 - 4i j is equivalant to: 4. j 3x + 2ty j is equivalent to: 



b) i/T~ • b) 3x + 2y 

c) 5 ^ 

C) V 9X2 + 4y 

d) 25 



8 + 6i' ! is equivalent to : 



a) 


100 


b) 




c) 


lOi 




10 




8 + 6i 



_ \ _ . . .. 

3. |\ 9 - 12i [ is equivalent td; 

a) 15 

b) aivH^ 

c) 15i 
■ d) 225 

e) 9 + 12i 



e) 3x + 2iy 
ENRICHMENT 2 

r. Prove chat the set 1, -1, i -i forma 
a grbtip under multlplicatidd. 



2. Show Chat A. is a cbmimitative group. 



ENRieHHENT 3 
' Graph che followtng complex niimfaors: 
1. 3 + 5i'' • <^ 



-2 + i 
3. 3i - 2 



11-19 
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miT II - COMPLEX NUMBERS 

ANSWERS 

Zl-i ' tl-i (continued) 

1. ;[5i-, v^, "^4; (a) Si 

^ (b) i/r~ 

(c) 4i^ 



II-2 



2. ^^l/^i I2±i /-Tb]^ 

3. (/^, 9i, ^ I (d) SivT" 



\ 



(ej i^ 



2 






ii-3 










i. 


a 


1. 


(a) 


i . 












2. 


c 




(b) 


3i 














b 




(c) 


2i/2 








(d) 


ot/3 


"4. 


d 




(e) 


4/3^ 






- 




3 

. .. 


II-4 




2. 




4i ' 


1. 


c 




(b) 


3±/r" 


; 2. 


d 




Cc> 




3, 


b 




(d) 


gi^T" 


4. 


c 




(e) 














II-5 




3. 


(a) 


2i 


1. 




V 


(b) 


>^ - 








(c) 


5i^ ' 








(d) 


UiJT' 




















5 


■V 
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. UNIT II 

ANSWERS 

•ii-5 (cbntinaed) 

2; • = It/t * 4i ' 

- 8i2 s^l 

* -8/r 

* 1213/ 10 

» -12/10" ^ 

; 4, '/-75 » /-432 = 5i 
■ = 6013 * 3 

( = 180 (-1) ) 
'» "180 

II-6 : i 

1. -c 

2. b 

3. a 

•4. c : 



Cb^fPtEX NUMBERS 

11-7 (cbritihued) 

3. a). 7 

b) 61 

.4. a) 0 

b) -91 

ii-8 

1. b 

2. a 

3. c 

4. d 

II-9 



II- 7 



2. 



a) 2 

b) 31 

a) 5 

b) -41 



1. a) -6 -21 

-7+31- 

c) 4 - 1 

d) 51 

e) t/T 

2. aj -2 -71 

b) -4+1 

c) -61 

d) 9+21 

e5 -/3 + 1-/F 



.1 
-■1 



11-21 
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UNIT li - COMPLEX NUMBERS 

ftSSWEtlS 

'11:9 (c5Stinu«<15 (continued) 



3. a) =4 'Si. 

b? -3 +:7i . 

c) 1 - 9i 

d> -8i 

4.. &) -3 - 2i 

bj -4 + 7i 

c) 9 

d) 8 + Si 

e) -/2 + i/3 



iI-10 



1. a) X =» 3, 7 » 2 
b) X » 5, y ? -4 
c5 X » 7i y = 5 

d) X « 12, y » -1 

e) X » 3, y = -6 

2. a) X = 7, y.- -3 
b5 X = -5i y ^ 6 
.c) X = -2, y -7 

d) x'= i, y = 10 

e) ?c =»-7, y = -6 





a) 


X = 


-5, y 2 




b) 


X = 


•3, y « 5 


/ 


c) 


X " 


2, y « 3 




d) 


k = 


•8, y « 6 




e) 


X =» 


-5, y " 4. 


4. 


a5 


X = 


-3^ y ^ ^1 i 




•c) 


V SI 

X » 


iu } y ^ J 

^ 1 

2' y " 6 




d) 


X « 


3, y » *-i 




e) 


X 


0, y - 11 


11-11 








1. 


24 + lOi 


2. 


5 - 


6i 




3. 


-35 


+ 21i 


A 


■ -4 


- 8i 




11-12 








1. 




5i 


9 


2. 


7 + 3i 




3. 


4 






4. 


2i 
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UWIT II - eOMl ■.xX NUMBERS 



1. 45 

2. 17 

3. 4 

4. 62 

11-14 

1. d 

2. , a 

3. e 

4. c 



£1-15 (cbhtihued) 



2. 



2 -J- 3i 



•2 .+ 3i 



2 - 3i 
2 - 3i 



4 + 9 

- t oi ) 

13 . 

13 • 

. 9 + 6i 

D ■ ' 13 



11-15 



1. i 



4ia 



4(-l) 



-4- 



3 L^-|i" 
4 + 3i 



1 - 1± 

'4 + 31 



4 m 3i 
4 - 3t, - 



" -2 ^ Hi 
25 

25 25 



^- 3l-t^v^ = . 
4 - /--2 

- 3 + tyT 
4 - t/T 



4 + i/T 
4 + 



= (12' - 2) + (3/T+ 4/2)i 



16 + 2 



IG + 



18 



= I + 



18 



ERIC 



11-23 



Si 



wit 11. - CDMI'LEX iiUMBERS 



Answers 

ENRICHMEMi 1 

1. c 

2. :<i 

3. : a 

; 4. c 2 
ENRICHMENT 2 





— 1 


-4— 




1 


1 


-1 


i -i 


-1 


-1 


1 


-i i 


i 


i 


-i 


-1 1 


-t 


-t 


t 


1 -1 


1. 


Group 


Froperttea : 



closure: see charts 
identity element: 1 
multiplicative inverses: 

1,1; -1,-1; i,-i; -i,i 

associativity: see chart. 
Gommatativity : see chart. 



ENRICHMENT 3 (continued) 
2. 









— ] — 

i 










































%. 
































































<? 


























1 




















































r 





























3. 





















! 






















































— 1 






















y. 
























I — 






























































I-- - 




















1 





















ENRICHMENT 3 



- -[- 




















i 




















— f— 1 


1 — 


















- 


























































! 










- — 
























\— - 

FA 






, .! • 






































1 




















j 
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UNIT III - FACTORING AND SIMPLIFYINC RATIONAL EXPRESSIONS 
PURPOSE , 

The purpose of the unit is to reinforce Algebra 1 fac*:br±ng skills and to 
extend these skills to a higher order of difficulty. 

the unit is prerequisite to Unit VI and all ethers utilizing these skills. 
OVERVIEW 

Buildii upon factoring skills, students will factor polynomial expressions. 
These skills are next utilized as the students manipulate rational expressions 
and complex fractions, 

SUGGESTIONS TO TM TZACOEB. 

' Suggested time fran^ whe unit is approximately twelve days. 

Special attention should Be paid to the diagnostic test: students generally 
enroll in Algebra 2 with ver^weak factoring skills , The allocated time allows 
for review of entering performance objectives. 

In simplifying the difference of rational expressions, emphasi-ze the distri- 
bution of the nega1:ive sign. 

Factoring the sum of two squares, a2 -F b2 a (a + bi) (a - bi) is included.^ 
Enrich:--ent is included within certain assessment items. 



Computer Applications: Algebra Two with Trigonometry , Boster, pp. 284, 296. 



polynomial 
quadratic term 
rational expression 
term • 
trinomial 



o 
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VOCABULARY 

binomial _ 
complex fraction 
constant tenn 
linear term , 
monomial 



ENTERiNS PERFORH&NCE OBJECTItrBS 

1. Write the factors of an ei^pressioa co^^-^hihg a cotnmon ionomial factor. 

2. Stat, the factors of ar. e:cpre.sion tf the su^ difference of fc^d 
perfect squares • 

3. Write the factors o£,a perfect square trinomial expression. 

4. State the factor, of a trinoMal expre^.i.n as the produce of tv.o bi.ofiai 

5. Given a polynomial expression cdhtaihihg four monomial t|rm,-3 , -write an 
equivalent expression that is the product of two binomials. 

6. Write the simplest form of the quotieni. of C*o ^^onoraials in one or more 
variables; 

7. Determine the degree of a motxbmiai. 

' 8. Setennine the degree of a polynomiai. 
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UNIT 111 - FAGTiSRiNG AND SIMPLIFYING RATIONAL EXPRESSiriNS 



DIAGNOSTIC TEST KET^D TO ENTERING PERFORMANCE OBJECTIVES 



1; Factor each of the following expressions: 

a) . 2a a) _ 

b) 3x^- 6xy b) 

c) 5y « 25y5, c) 

2. Factor each expression into a product of two binomials: 

a) ro3- a) 

b) - 3 b) 

' c) Si x3 c) ^^^^ 

3. Factor each expression into a product of twc i^xnomials: 

a) x3 + 6x + 9 a) ^ 

b) x^ • 8x -f 16 b; ------ 

c) 4x^ - 4x + 1 

4. Factor each expression into a product of two binomials: 

a) x^ - 2x - 3 a) 

b) 2x3 + iix + 5 b) - 

c) 6x2 + 13x + 6 c. 



5, Use the distributive property to factor each expression into the product 
of two binou.tals: 

_ ./ 

^a) cx - xd + cy - yd./ a) ^ 

/ \ _ _ J -• 

V b) 6ax - ibx + 2by^ 3ay b) 
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UNIT III - FACTORING AND SiMPtiFYlNG RATIONAL EXPRESSIONS 



6. Write each o£ the Ebilbwing expressiors in simi5lest fonn: 



b) ^ 9xy^ zg b) 
-3y*2 

^ 810a6b4c9da. 
-1620a5dbc 



7. Determine the degree of each of the following: 

a) 7x2 a) 

b) -4 

8. Deb-cmine the degree each of che following: 

a) 3x3 . 2x + 4 ^5 

b) 6x^y - 4xy - 7:: « 2 6) 

c) s42t^y^ - 2^^ r ^ • 

t 
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; BNif Hi - FAer6RiN6 AND Sm?himm RATlOtmL EXPRESSIONS 
DIAGNOSTXC TEST . 
ANSWERS 
t; a) a(a-2^ 
b) . 3x(x - 2y) 
_ c) 5y(l - 5y.) 

- - - - . 1. ■ 

2 . a) (m - n) (m -I- n) - 

b) ' isi - /Zyia+ /3) 

c) (9 + xi) (9 - xi) 

3. a) (x + 3) (x + 3) 

b) (x - 4) (x - 4) 

c) (2x - 1) (2k - i) 

4. a) (X - 3) U- '■ 1) 

b) i2x + 1) ^x + 5) 

c) (2-r + 3) (3x + 2) ' 

5. a) (c - d) (X + y) 

b) (3a - 2b) (2:< - y) 

6. a) 2a 

b) ^ ■ 

y 

c) -— - . ^ _ 

- - - — ^ 

7. a) deg ie 2 

) degree 0 

d) degree 5 

f 

v. 

b) degree 3, 

c) degree 5' 

. 87 



<? 



UNIT III - FACTORING AND SiMPlIFYING RATIONAL EXPRESSIONS 

PERFORMANdSl OMEef tVES 
1. Fa'Ztbr a sum of two cubes. 
2i Factor a difference of two cubes. . 

3 Factor completely, over the set of compiek numbers difference of two 

terS in the form a"- - b^, where m > 3. n.> 4. and m and n are multiples of 
2 or 3, 

4. Factor completely a given polynomial expressic-. 

5. State the simplest form of a rational expression by factoring the Aknerator 
and denominator over the set of integers. 

6. Write a product or quotient of expressions as a single rational expression 
in simplest fbrtn. 



7. Write a sam or difference of rational expressions as an equivalent rational ^ 
expression in simplest form* 

8, Given a complex fraction, write it in siriplest form. 



88 
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ill HI - fA»» m sifiPuraNG RATioii imsf .is 

s 

j 

CRofes REFERENCE TO cSeNTLY llSED Ai/OR APFROVEI) TEXTS 



OBJECTIVE ' 


Dolciani 
(1973) 


Dolciani 
(1978) 


Doictant 
(1980) 


Foster' 
' (1975) 


Keedy 
(1978) 


Payne 
(1977) 


(157-,) 


(1973) 


.(1^78) 


,1 ' 


1'33-135 

t 

I 


187 


183-184 


' 113-114 


198-199 


6)-68 


77 


177-197 


99-iOi 


2 


113-135 


187 


183-184 


113-114 


198-199 


67-68 


77 . 


177-197 


99-101 


3 


135 


188 


183-184 




200-201 


5/-50 

69 


75-77 


179 


■ « 


A 


m-135 


■ 188 


i83-i84 ' 


116-121 


20G-2(U 


51-52 


77 ■ 


178-179 


99-lGt 


5 


164-167 


:. 


192-10/ 




260-262 


72-74 


321-328 


217-220 


125-127 


6 


167-170 


20'l-20;! 


15'- 


,/iJ-284 


210-263 


75-80 


■328v,10 


221-223 


128-130 


7 


170-173 


To^-205 


199-261 


286-289 


266-271 


81-67 


330-333 


224-227 


131-133 


8,. 


173-175 


204-205 


199-261 


282-284. 


2?2-274 


81-88 




227-229 


135-137 












1 







I^ERFORM&KGE OBJECTIVE III-l 



Factor a sum of two cubes ^ 



x3+ 27 

2. Factor: 

3. Factor: 

x3 -h 27y3 

4» Factor: 

?Eiff6RMANeE OBJEGTIvE II1-2 



Factor a difference of two cubes. 



1. 



Factor: 




Factor: 



Factor: 



Factor: 



125x5- 
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FERFORMMCE OBJECTIVE 

Factor cbn5?le^ely_, over the set_df coinglex niTinbers, > J i:i:.1:erence of two tierms 
: in the form a - b"^ where la > 3, n > 3, arid in and li ate multiples of 2 or 3. 

— — 

1. Factor cou^^ieteiy : 

- 16 ' 
"2. Factor cornpletelv: 
' x"^ - y** 

3. Factor couple tely: ' 
-128 

4. Factor coii?)letely: 
5^ Factor completely: 
6. Factor coinpletely: 

ax'* - 98 



PERFOBMANCE OBJECTIVE iIi-4 _J 

Factor completely* a giveti polynomiai expression. 

1. Factor completely, using the distribuci /e property: 
xy + 2x - 3y - 6 

2. Factor completely, using the distributive property: 
ac + be + ad + bd 

' 3. Factor complec^^./> asing the distributive property: 
axS 4- 3by + bxy 3ax 

4. Factor completely, using the distribacive property: 
2acxy + bd + 2bcy + axd 

5, Factor completely: 

Ca - b)^ + 4Cb - a) ^ 

6. Factor con^leteiy: 

7, Factor completely: 

; I 
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PEIffdRMAilCE OBJECTIVE; III-5 



State the simplest form of a rational expression by factoring 
the htimeratbr 'and dehbmiriatdr over the set of integers^ 



^ -x^ * 2x - 8 
xy + 2y + 3x + 6 - 

2. Factor and state in simplest fDrm: 

_ _x3 ^ 1 
x3 + X + 1 

'3. Factor and state in simplest form: 



5» Factor and state in simplest forrcx 

xa ^ lOx + 2 5 

k3 + 125; . ' 

m^':mmGE osjEeTiVE iii- 5 

Write a product or quotient of expre.ssidns as a single 
rational expression iri sijnplest form, 

1. Wi:tte as a single rational axpressidri in simplest form: 

3ab^ ^ -3a ^ x^ > 3x^ ; 
x2 * 5x + 6 9ab3 + 9a'j^ " 

2. ffrite as a single rational expression in simplest form: 



1. 



Factor and state in simplest form: 



I 



23c3y -f 16v 





2x2 + -+ 12 



lOx + 24 



3. Write as a single rational expression in • -juplest fcrm: 



4.4x^ - 14x - 10 i 3x' . llx + 10 
8x + 4 ~ ■ x3- a 



4, Write as a single, rational expression in siirpl.esc fom: 



j jx « 5 x£- 3 6x^ - X » 7 , X7 IQxS - 14x— -2S 
4x2 + 4x x3« 9 -- :-- 4x2 ^ i2x 



•PERFORMftNeE OBJEeXiVE III- 7 



Write .a sum or difference of rational expregsibhs as att 
equivalent rational expression in simplest form. 



1. Write an equivalent ratibhal expression in simplest form: 



a + b 



2. 



a - b a3 + ab + '-^ 

Write an equivalent oaal expre«..sibh in simplest form: 



x3 - 3 3 - x3 

Write an equivalent rational expression in simplest form: 



^ ^ 2x3 - X -h 1, 



2 - X (x - 2)3 (x - 233 



4. Write an equivalent rational expression in simplest j.orm: 
a - b s ^ — - t 



a3 - ab + ,b'' 



i3 + b3 



a + b 



r 
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PSlFORMANeE GBJEeTIVE IiI-8 



Given a complex fraction, write it in simplest form. 



1. Wtite iil simplest fdrttl:. 

X -F 1 ^ 
1+i 

X 

2. Write in simplest fbm: 

2 i 1 i X ' '\ 

3 ^ 4 ^ J ' • . 



3 " 4 

3. Writs in simplest form: 

4 

x2 -I- 4x +_4. 



3x3 . 12 
4. Write in simpiest form: 



a + 3 + 



a + ^ + — 2 



/ 



UNIT III - FACTORING AND. SIMPLIFYING RATIONAL EXPRESSIONS 

■■^ 

^' ANSWERS ' ' 

iit-i 

1. (x + 3) (x3 - 3x + 95 ; ' 

2. (2x +1) (4x^ - 2x + i). 

3. (x + 3y5 (x^- 3xy + 9ya) ^ 

4. (3x + 4y) (9x2 . i2xy 16 f) ' • 



1. '(X - I) (X3 + X + I) 

2. (2x - 3) (4x3 ^. 6x + 9) 

3. (x - 2y) (x3 + 2xy + 4ya) 

4i (5x - 3y) (25x2 + + 9y2) , ' 

III-3 

1. (x - 2)(x + 2)(x + 2i)(x - 2i) - 

2. - (x - y)(x + y)(x + yi) (:c - yi) 

3. 2(x - 2) (x + 2) (x^ + 2x + 45 (x2 - 2x + 4) ■ 

4. (2x - y3) (2x + (2x + iy^) (2x -'iy^j ' : ' 

5. (x + ya)(x . y^)(x3 + xy3 + y4)(x2 . xys + y^H^'+ x^ys + yis^ 

. , . * " . - X3y^ + y^^) 

6. 2(x - /T) (x + v^) (X - i/T) 

* ' ■ • 

-97 : 



.UJyWF?.5 'continued^ 



t- (X • .;Cy h 2) 

2. % <- !>)(c - d) 

3. (x •> 3) (ax + by) 

4. (s-,. - b)(2cy + 

iri-5 ^- 

1. (X - 4)(- ^-^ - ^^-^ 

(x.+ 2)(j+3) y + 3 



r 



2. (X - 



11 



i = y. - 1 



x" + X + 1 



5. (a - b)3(a - b + i) (a - b - 2) 
.6. (^2 + s2 - rs)(r2 + + rs) 
7. (.^x. + . 



/ 



3- ^^tf- ^ ^^^^^-^4¥f ^^^^ = 2y(x=.2x + 4) 



X 4- 2 



(x + 5)(x -H 5) 
(x + 5)(xa - 5x + 25 



X +-5 



(x^ - 5x + 25) 



i. 



3a(b-- l)(b -F 1) j xa(x - 3) ^ x^ (b - 1) 

(X - 2) (x - 3) 9aba (b' + 1 3b2 (x - 2) 

(4 - x) a + _ 2(2x + 3) - 2 

(2x 3 ()x +4) (X - 4) (X - 6) " x - 6 



or 



Z(2x -h l U2x - 5) ^ (x - 2)(3x - 5) 

4(2x + 1) ■. (x - 2)(x2 + 2x + 4) 

- 2(2x + l)(3 x ^ 5) , (x - 2) m + 2x + 4) 
4(2x + 1) (x - 2)(3x - 5) 



X - 5 



xs+ 2x + 4 



or 



6 - X 



(3 - x) (4 + 5^V a.: -F 1) (6x - 7) ^ (5x + 4) C6x - 7) 
*^(^ + 1) (x - 3)(x + 3) 4x(x + 3) 

, ^3 - x) ?4 + i (x + l)C6x - 7) o ^ xCx ^- 3^ ' - 3 

+1) (x - 3)(x + 3) (5x + 4)(6x -7) 



X - 3 



Ji = -1 
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ANSWERS (continued) 



r 



or ^IM.+.^l 

a3i b3 a?- b3 



2. 



or L 



J5 



3 - x3 



3- (x - 2)2 



ab ■ b3 i 

a3 + 53 °^ 'afi 4- 



III-8 

1. 3C 



2. 



423 
20x + 45 



3. 



X + 2 



F+ 2a - 3 
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UNIT IV - RELATIONS AND FUNCTIO^TS 



PURPOSE 



Functions are geheraliy cbnaidered the unifying concept of mathematics. It 
is essential that students be able to distinguish a function (and its prop- 
er ties) from among various relations. Further j an understanding of functions 
is prerequisite to the study of second-degree' ecjuatiohs* 

OVERVIEW 

Although introduced in Algebra 1, .functions are rigorously developed in this 
unit. The analysis of graphs of relation^ and functions is reviewed and 
extended, ^e absolute value concept and its iriclusidh iri functions is studied 
in detail. 

^ " 

SUGGESTIONS TO THE TEACHER 

Teachers should emphasize the use of functional notation throughout the unit 
(e.g.j y » f(x5). 

It is essential that students planning to pursue advanced programs in mathe- 
matics developed the analytical techniques associated with certain unit 
objectives. 

The use of coiEpbsite. function notation varies with the instructional material 
being used. Generally, f(g(x)) is synonymous with f o g(x) or f o A 
variety of exercises using this concept is recommended for students planning 
to take other mathematics courses. 

^ _ _ _ 

The teachers' should emphasize, with several examples^ the distihctibn between an 
equation and an expriessibn. 

_ ■ ; . • 

The entering performance objectives for the unit may require extended emphasis. 

The suggested time of 20 days for the unjt provides for this extended treatment. 



Cbraputer Applications: Algebra Two with :Xr 



Foster, p, 269, 



VOCABULARY 



relation 

function 

intercept 

composition 

abscissa 

drdina te 



linear equation 

absblute value 

cbbrdinate 

domain 

range 

constant function 



iV-i' , 
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UNIT IV - RELATIONS AND JTINCTIONS 



ENtmiNG PERFORMftN^ OBJEeTlVES 

i. Select equations of the form ax 4- by + c - 0 from among a list of equations 
'of various typ^s. 

2i Write two ordered pairs of real nUnibers contained in the solution set of a 
; given equation of the form ax + by + c " 0. . 

c/ ■ . • 

3. Write the abscissa and- ordinate for a given ordered pair of real numbers. 

4, Construct a table containing at. least "three ordered pairs and construct 
the graph for a given linear equation (of the form ax by c « 0), 

5.. State a definition of an: a) x-ihtercept 

• b) intercept * ^ * 

6. State the intercepts, given a linear equation (of the form ax + by + c « 0) 

7. Write the slope of a line given two points. 

8.. Determine the slope and y-intercept of a linear equation by transforming 
the equation to the form y = nx + b. 

9. Write an equation of a line,* given the slope arid a point of the line. 

: ' ^ - '-^^ 

lb. Write the equation of a line in the form ax + by + c =« 0^ given any two 

points of thg^ine. 
11. epnstfuct the graph of a linear inequality. 
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^ HNif iV - FUNefiONS AND REtAtiONS ; 

DIAGNOSTIC test ' mED TO ENTERING PERFDBfftNCE OBJECTIVES 

I. Select "from the foilowtng list the equations which a^e in the form 
ax + by + c « d. 

>■ 

aj y * i s 6 

b) -2x + 3y + 4 s « ; 

c) 4xy - 2 - 0 . 

d) 2y«+ i - Q 

e) X + 4 » 0 * , 



2. Write" two ordered pairs of nombara that satisfy the equation: 
Hx, y) : 2x + y = 6 f 



3o Write a) the abscissa and b) the ordinate for Che ordered pair (-4, ^) 

a) . 

p • 

b) ^ 



4. Construct a table of values and the graph of the equation: 

^(x, y) : -X + y = 4 J 



I 

5# .State a definicidn of: 
a) X- intercept 
b) 

y-mtercept 



V 
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iV-3 



For the equation ^(x, y) : 2x - 5y « 30^ » state the x- arid y-intercep^ts. 

.) x-tntercept ' 



y-intercept 



State the slope of line that passes^ through the ^irits (-5, 4) and 



Pa(i, -2). 



Transform the equation - 1.- 0^ to the slope-intercept form 

State the slope and y-intf*rcept of the open sentence* * 



Equation: 

Slope 

y- intercept — ^ 

Write the equation of the line that cbn^tairis the points Pj^(3^5) 
and whose slope is 2, 



Write the equation of a line, in the form ax + by + c » 0,,^ which contains the 
^points P^(3, 5) and P^CB^ -i). 
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. UNIT' IV - REIATIONS AND FUNCTIONS 



Hi Gonstruct the graph of J(xi y) : 2x + y ^ 1 1. 



ERIC 
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DlitiSNeSTie TEST 

1. 8, b| and e 

2. a) (2,25 Answers sill vary; 
^ b) (3,6) 



a) 


-4 


b) 




2 


X 


y 


1 


5 




0 


-2 


2 




(Other answers are possible.) 



5. Acceptable answers include: 

a) where a line crosses the x-axis; where the y-coordinate is zero 

b) where a line crosses the y-m^is ; where' the x-cbbrdinaCe is zero 

6. X- intercept : 15 
' y-intercept : -6 

7. -1 

8. Suggested acceptable demonstration: 
1 » 0 



-i X + 2y 
3 



1^ i 
y - pc +7 



1 1 
Slope is 5, y-inttrcept is 2 



9i y s 2x ^'1 
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UNIT IV - RELATIONS AND FtJNeTieNS 

[ *. • . 

PERFOPaiANCE OBJECTIVES 

li- State th€s domain and range of a relation; 

2. Distinguisfi between a function and a relation that is not a fuhctibh^ given 
severa.! relations defined by sets of ordered {iairs. 

3. Determine whether a relation is a function, given the graph of the felatibh. 

4. . Deterraihe the value of an algebraic function, given a value of the domain i 

5. Gonstruct the graph of a linear fuhctibd in the fdrni f (x) = mx + b. 

6. Gonstruct the graph of a constant function. 

7; Demonstrate the procedure for finding the algebraic rule of a composite 
function, . given the rule for each subfunction, 

8. Determine the solution set of, and construct the graph for, a linear 
equality in one variable that contains- aii absolute value expressioni 

9. Determine the solution set of^ and construe^, the graph for, a liniear 
inequality in one variable that ^contains an absolute value expressibh. 

10. Construct the graph of 'a linear function defined by a rule involving absolute 
/ value. . ' * 



iiNiriv • umm and FicriQfis 

r 

CROSS REFiENCE TO mmu m mjm approved texts ' 

r .i 
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1 

OBJECTil 


Dolciant . 
jl973) ' 


Dolciant 
(1978) 


iidlciahl 
(1980) 


Foat^r 
(1979) 


Keedy. 
(1978) 


Payne 
(1977) 


Sdbel ■ 
(1977) 


F 1 

Sbrgerifrey 
•(1973) 


— I 

Travers 
(1^78) 


1 
X 




69-71 


67-69 

i 


41 


,216-217 

1 


i80-183 


92-95. 


' 131-134 - 


224-229 


7 
it 




71 

/ J 


70-73 


41-43 




183-186 


95-96 


131-137 . 

— — . 


230 


3 




74 • 


70-73 


41-45 


231 

234-235 


184-186 




131-137 


230 ■ 


A 

4 




7()-7i 


75-76 


41-45 


233-236 


185 ' 


97 


135-137 


232-234 


5 ' 






( 




248 
250 

4y V 


186 


98-103 


138-143 


235-238 


6 r 


213-/1/ 


!J1 




4fi-4B 




190 
193 


121-122 

124' • 


138-143 


235-237 


7 


Zlo 


71 
/i 


1 

1 — - 


mm 


251 • 


136. 
197-200 


97-98 


138 


/ 


8 - 


15, 18 ■ 
52-53 


'66.63 


58-61 


■■M * 


139-142 


112-ia 


63-66, 

1 


39-43 


53-54 

253' 


9 


52-55 


60-63 


58-61 


MM 


140-142 


12?.128 


64-6^ 


65-67 


53-54 


10' , 


209-212 ° 


'78 


58-61 


56-58 

! 


147 ■ 
219 

241-243 


159-igl 
193 


153 


131-134 


■ 249 
253-256 



i 



PERFORMNCE OBJECTIVE IV- 1 




State the domain and range of the following relation; 
J(0, 1), (4, -2), (5, -3)i ^5,-2), ?-5, 35j 



Domain: 
Range: 



State* the domain and range of the fbllowirig relation: 
{(3, 4), (5, -4), (7, 1), (8, -1), (3, 3)^ 



Domain: 
Range: 



3. State the. domain and range of the following relation: 

[(-2, 25, (-1, 0)., (0, 0), (4, 4)^ 

Domain: . ' ' i 

Range : " ' f 

I 

4. State^^the^ domain and range of the fbllowirig relation: 

|(10, 1), (20, 2), (30, 3), (30, 2^(20, Ijj 

■ * ■ > 

Domain: ■ 

Range : — - " — 
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PERFORMANCE OBjECTIVE IV-2 



Biistiricuish between a function and a reiatioh that is 
S5t a function, given several relations defined by sets 
of ordered pairs, 



1. Each of the following sets defines a rel.tiott. Write the letter of each relation 
• chat defines a function. ' ; ; 

a) {(0, 1), a, 2)* 3.5) I 

b) [(4, -2), (v^, -2), a, 3.5)1 

c) J(0, 0), (5, b), ( ->/3, 0), (100, 0)1 

' d) [(2, 2), (3, 3), (4, 4), (5, 5), (6, 6)^ 



2. 



Write the letter of each relation that defines a function. 

fM. l),.(-2, 2), (-3, 3)., (-4, 4) J . 
h) J(-5, 1), (-4,^8), (-3, 12), (8, -3), (12, -5)^ 
c; {M,,0), (-2, 1), (-S, 2), (-2, 3), (-1, 4) f 
d^ ((-3, 4), (20, 1), (15, 0)^ ; 



i 3. Write the letter of each relation that defines a function, 
a-; J_(0, -81), (0, 81), (5, 21), (-5, -21) J 

{(^, 4), (-vT, -4) I . ; 

to ^(1. 2), (0, 4), (-2, .4), (0, 0)J 
a-; [(v^, -v^),' (/3, •^), (v^, -v^. (2/3,^)! 



ERIC 
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•_ _ . . _ . s 

i'KRKdrJUVNCE .OBJECTIVE IV-2- .<cohtinued3 

iii Writs the letter of each relatibn that definesxa function. 

a) ^(10, -2), (-?, 53, (4, 3),^ (8, 6) J 

b) la, 5),.(|, i),(f, |)| 

c) |c-i, 2), (-|, 3), -5), (| - 4)^ 

d) -25, C-2, -35, (0, 0), (-2, rZh (-2, 33j\ 



I 



PKRFORMANCE OBJECTIVE IV-3 

Dctertnlhe whether a relation is a function, 
given the graph of • the relation, 



. Pictured below is the graph of a relation. Determine whether or not 
the relation is a function with respect to x, , 



-, ,, ....m;(:f: dUKCTiVE iV-3 (continued) 

* 

, .na..roaob.low is th. graph of a reUtion. Determine whether Or not 
roUtlon is a function with respect to x. 




I 



-ncturcd belO^ is the graph of a relation. Determine whether or not 
-Use rclacion is a function with respJect to x. 



©—4 



r.. rtcturcd below is a graph of a relation. Determine whether or not 
the fetation is a function with respect to x.. 
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PERFOm^NCE ' OB JECTIVE 



Determine the value of an 
given a value in the domain^ 



function. 



!• Determine the value of the function f (x) = 2x - 5 when x = -3, 



^. Determine the value of the function gfxj « x^- 4 when x =-*2^ 



-Determine the value of the function m(x) = -5x - 2 when x = Oi 



4. Determine the value of. the function h(x5 = 2x^- 2x -F 1 wVieri x = 1. 



4 



L 
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PERFORH^NCE OBJECflVE IV- 5 



Construct the graph of a linear function in the form 
f (x) « mx + b. 



1. Construct the graph of the linear function f(xy = -2x + 1. 



^ I — ^ 



* — * — 1 > 



2. Construct the graph of the linear function f (x) ^ 3x - 2 



PHRFORJttNCE OBJECTIVE IV-5 (cbritihued) 



3. Construct the graph of the linear funccibh f(x) = -x - 5. 



< ^ 



4. Construct the graph of the linear fuhctioh f fx) = 5x + 3, 



^ 



-J L, 
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PERFORMANCE OBJEeTlVE IV- 6 



Construct the graph of a constant function ^ 



li Construct the graph of f (x) = 2. 



J i L 



2. Construct the graph of h(x5. = -4. 



r 



-1 — I k. 
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PERFORMANCE OBJEeTiVlE IV-6 (cbritihued) 



.3. Construct the graph of g,(xO = 1, 



4. Construct the graph of f(K) = -3, 



ERIC 
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PHRFOmNCE OBJECTIVE IV- 7 



bctnonstrate the procedure for finding the algebraic rule 

o£ a composite function, given the rule for each subfunctidn, 



1. Demonstrate the procedure for finding g(f(x)), where f(x) = 3x 
g(x) » 2x + 1. Write the answer in simplest form. 



2. Dcmdn|j:^te the procedure f&r finding g(f(x)), where f (x) = x 
g(x) = x2 - 1, Write the answer in simplest fonni 



Us 
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PERf'bRMANCE OBJEeiiVE lV-7 (contihued) 



3. DcrihbnstratiB the procedure* for finding g(f(x))j where f<x) = Zv^ahd 
g(x5 = 3x2 -f 1, Write the answer in simplest form. 



"r 



r 



4. Demonstrate the procedure for finding g(fCx))^ where f(x5 = — i and 

. ■ X + 1 

g(x) = 3c? + X •4- ii Write the answer in simplest form, ' ^■ 



\ 




PERFOMiSNCE OBJECTIVE 'iV-8 



Determine the solution set of, and cotistract the graph for i. a linear 
equality in one variable 'that contains an absolate value expression. 



i.- Determine the solution set and construct the graph- for p2x j + 1 = 7. 



'^"'^ ^3 ^ -1 0 ^1 2 3 4 5 
2. Determine the solution set and construct the graph for | 2x_ - 5 | = 7. 



-4 -3 -2 



:! 0 1 2 3 4 5:6 7 8 9 



3. Determine the solution set and construct the graph for [ 2x* -I- 4 [ = 3x -5. 



' -3 -2 . -1 0 1 2 3 4 ;,5 -6 7 ., . 8 9 " 

4. Determine the' solution sei't and construct: the graph for [ x +. 5 ■[ = | 2x 



-4' -3 -2 --1 0 1 2 3 4 5 6 7 
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.PERFdR>ifttlCE OBJECTIVE IV-9 



DQtermihe the solution set of ^ and cbhstruct the graph for, a 
linear inequality in one variable that contains an aBsoiute value 
expressions . ^ - 



1. beter;inine the solution set and construct the graph for j x j < 4, 



-4.-3 -2 -1- 0 1 2 3 4 5 



2. Determine the .solation set and construct the graph for x ^6. 



-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 



3. Determine the solution set and construct the graph for I 3x + 2 I 



-4 



•2 -1 0 



4 5 



4. Determine the solution set and construct the graph for I (2x "-1) I > 3 



-4 -3.-2-1 0 i " 2 3 4 5 6 7 
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JERFbRMANeE OBJECTIVE IV-IO 

X Construct the graph of a linear function defined by a 
rule involving absolute vaiuej 

1. Construct the .graph of f (x") » j x | + 2; 

2. V' Construct the graph of f (x) « 2 | x | - 1. 

3. Construct the graph of f (x) « j x - ,3 j . 

4. Construct the gra^h of f (x) ^ -2 | x + 1 j . 
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UNIT IV - REIATIONS ANI) FUNPIIONS 

ANSWERS 

iv-i 

1. Domain: { Q, 4, 5; -5 5 ; Range: {l, -Z^ -3, 2 

2. Domain: ^3, 5, 7, ; Range: {4, -4^ 1, -1 

3. Domain: {^-.Z, -1, 0^ 4^ l Range: [2, 0, 4| ^ 

4. .Domain; . jlO^ 20, 30j ; Range; 2, 3j 

IV-2 - (Ail answers must be listed fcir S^sterjt) 

1. c, and d 

2. a, b, and d 
3i b and d 

4. a, b, and c 

IV-3 " 

1. is . • 

2. is not 

3. is s 

4. is not 
IV-4 

1. - 11 ; 

2. 0 . . • 

3. -2 

4. 1 



TJNIT iv - REIATlbNS AN^ FUNeflONS 
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UNIT iV - REiATieiNS ANS FUNiSlONS 



ANSWERS 



lV-6 

i. 



2. 



3. 



fm - 2 



h(x5 = -4 



ERIC 



5. 



4/ 



g(x) = 1 



■ ^ in(x) = -3 



IV-25 
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UNif iV - RELATIONS AND FUNCTIONS 

ANSWERS 

1. f(x) = 3x and g(x) = 2x + 1, 
thus g (f (x5) « 2 ([3x5 -t- I 
g(f (x)) «= 6x + i 

2. f Jx5 = x - I and g(x) = xa - i, 
thus g(f(x)5 = (x - I)a - 1 

g(f(x)) = xa - 2x + 1 - 1 
g(f (x)) =• xs- 2x OR x(x-2) 

3. f(x) » 2^ and gCx) = 3x2+ i, 



thus g(f(i)) = 3 Wk)s+ 1 
g(f(x)) - 12x + 1 



4. f^x) = — ^- ^nd g(x)=x2+x + l, 

thus, g^f^x5) ={ + .^-^T 



+ i 
+ 1 



tx + I)a X + I 

1 + (X + 1) + (x + 1)3 
(x + 1)2 

x2 + 3x + 3 OR 
; (x + 1)3 

X3 + ix^t^ 
X2 + 2x + I' 
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UNit IV - REtAfieiNS AND FUNCTIONS 

ANSWERS ' 
TV-8 

(Mastuery - both parts correct) 

1. ^3, . ^ 

* -.^ if -2-1012 ? 5~ 

2. 1 6, ,-1] ^ ^ 



-6 -5 -4 -3 -2 -f 0 1 2 3~ 4 5 ^ 



-4 -3 -2' -1 0 1 2 3 4 .5 6 7 8 9 
^. [6, -2^ ' \ 



-0^ 



-5 -4 -3 -2 -,1 0 12 3 4 5 5 7 

\ 



IV-9 

-* - 



1. £x: -4 < X <^R jx: X < 4^n |«: X > - 4J " 
" -4 -3 -2 -1 ^ 1 2 3 4 5 ^ 
2# ^x: X ^ y ^x: x^ -6^ (Both sets required) 



-6 ^5-4-3-2-1 0 1 2 3 4 5 6 



! — — « 



•3-2-1 0 1 2 3 
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tJNiT iV - REtATlbNS AND FUNCTIONS 
ANSWERS ' , 

IV- 10 (coHtinaed) 
■3. 




UNIT V - POlNfS first' DEGREE EQHiTiONS 



PBRPeSE 



This unit is esseritiai to the transition frbra_ linear J:b_ quadratic topics. 
It also provides necessary background material for the continued study of 
mathematics, 

OVERVIEW 

- Distance and Midpoint formulas are introduced in preparation for working with 
parallel and perpendicular lines', isosceles attd right triangles. Simple 
direct variation extends the previous unit's discussion on functions^ 

SUGGESTIONS TO CTE TEACHER 

Instead of administering a separate diagnostic test, the ..teacher may wish to 
ihcbrpcrate the entering performance objecti^ the^ lesson. Assessment 

tasks are given f or thi5 purpose. Stating the general equation' before working 
problems in Per formance^t)jectives One and Two may help the students remember 
the distance and midpoint formulas. The teachel: may find that some or all of 
the material is review for the students; however ^ the unit is heceosary- as a 
transition from liDear to quadratic functions. Since the material may be 
familiar to some students, several higher order assessment tasks are given for 
some of the objectives. A review of narrative problems from Algebra 1 should 
. ' ' be .incorporated in this unit. 

Computer Applications: Algebra fw6^ and trigonometry . Keedy, p. 93, "Finding 

the slope and y-intercept of linear equations"; 
Algebra 2 and^ Tri gonometry . Dolciaiii (1978)^ 
pp. 101-109. 

Bie time needed -to complete the unit is approximately ten' days. 
VOCABIHARY 

parallel ' non-coiiinear 

perpendicular isosceles triangle 

collinear . . • right triangle " 

direct variation * Pythagorean Theorem 

proportion ' perimeter 

constant of proportionality ^ distance 

- (variation) midpoint 

ENTERING PERFORffeNeE ^JEdTIVES 

li Use the Pythagorean Theorem to compute the length of any aide of a right - 
triangle, given the other two sides. 

2. Given the slopes of _ two lines, identify the conditions which establish that 
the lines are parallel. °^ 

----- ._ _ 

3. Given ^the slopes of two lines, .identify the conditions which establish that 
the lines are perpendicular. 

:, v-f , 
E^. ■ ■ . 130. 



UNIT V - POINTS ANB FIRST DEGREE EQUATIONS 
DIAGNOSTie TEST KEYED TO ENTERING PERFORMANCE bBJEeriVfiS 

!• Given a right triangle whose legs have lengths 8 and 6 respectively, determine 
the length of the hypotenuse. 



2. Given a right , triangle whose hypotenuse has length 15 and one leg has length 
9^ determine the length of the other leg. 



3, If a and b represent' the lengths of the legs of a right triangle^ and c the 
hypotenuse^ write ari equation showing the relationship among the three 
measurements • 



Given a right triangle whose sides are represented by 2(x + IJ and 2x^ find 
the hypotenuse, 

5» Each of the following pairs of nunSers represents tlSe slopes of two distinct 

lines. Select the pair which indicate that the itne^ are paraiiei. 
a) ^5; 5 b) -5; i cj ^5s-5 d) -Sj -i 
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UNIT V - POINTS AND FIRST DEGREE - EQUATIONS 



If and m2 are the slopes of two parallel lines (m-^ and ^ 0) select, 
from the following, relationships which are true: 
a) m-^ * ^ ^) ^1* ^ ° g) ni]^ " i 



m2 



b) 


1- i 
«1 


1 








1 = 


c) 


i a 

mi 




f) -m^ 


= -nig 


i) 


mi 



Each of the following pairs of numbers represents the slopes of two lines 
Select die pair which indicate that the lines are perp^dicaiar. 



fi) 4; 1 b) 4; 4 c) 4; -1 d> 4; -4 
^ 4 



if mj- and m2 a^xB the slopes of two perpendicular lines (mj^ and m2 ^ 0)^ 
select, from the following^ relationships which are true; 



^) X --k ■ e) - i - .4 • /I 

c) i - .(m2) f) . . 1 ^5 ^ , 



m2 
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UNIT V - POINTS AND FIRST DEGREE EQUATIONS 

ANSlffiRS 

1. 10 . V , 

2. 12 ' 

3. a3 + P = c2 ~ . 

4. 2/2x2 + 2x + .1 ■ • , • 

.5. C - , • • 

6. a), e)* f)* > ^5 least 4 out of 5 needed for mastery 5 

7. /) . ' ' . \ ■ 

8. / c), d>, f)i g), i) (at least 4 .out of 5 needed for mastery) 
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UNIT V - POINTS MID FIRST DEGREE EQUATIONS 

PERFORMANCE OBJFCTIVES ' ^ • ; 

' li "Demonstrate the procedure for finding the distance between two points in a 
Cartesian system, using the distance formula. 

2; Remonstrate the procedure for finding the midpoint of a segment, given the 
endpoints; 

3. ? Given three points in a Cartesian plane, determine if they are collinear. 

4, Determine the perimeter of a triangle ^ given three nbh-collihear points. 

'5, Given three hbn-cplliuear points, determine if the triangle is isosceles 
and/or a right triangle. ^ _ 

6. Given an equation bf a line, state the slope oi the lines parallel and 
perpendicular to that, line, 

7. betermiriis an equation of a line parallel to a given line and passing 
through a given point. . • ^ ^ 

8, ^ Determine an equation; bf the line perpendicular tb a given line and passing 

through a given pbint. ^ - 

9, Translate a' direct variation problem into an equation and 'solves 

10. Translate a narrative problem involving direct variation into an equation 
and soivei ,^ 

11* Translate a narrative problem into an equation and solve. 



UNIT V • POINTS and' FIRST DEGREE EQUATIONS 

J 

CROSS REFERENCE TO CURRENTLY USED AND/OR APPROVED TEj^S 



1 

"Objective 


Dblciani 
(1573) 


,: >,;„::,..,:. „. 

Dblciani 
(1978) 


Dblciani 
(1980) 


Foster 
(1979) 


Keedy 
(1978) 


, 1 

Payne 
(1977) 


Sobel 
(1977) 


Sorgenfrey 
(1973) 


Travers 
(1978) 


' 1 


299-301 


333-336 


34i-32>2 


214-216 


426-427 


137-139 


273-278 


351-353 


307-309 


2 


299-301 


334-336 


3« 


215-216 


427 


140-143 


276-278 


. 351-353 


307-309 


3 . 

4 

/--■ 


299-301 

366 








m m 


139 


276,278 


351-354 
358-359 




1 


301,306 


335 




216 


89 


139 




354^358 




5 


301 

> 7 


. 335 


344 






139 


276,278 


354 




6 

f 


303-306 


336-338 


_ 346 


70-72 


85-89 


149-151 


129-133 


356-358 


mm 


7 


94 


89 


86-88 


70 


87*89 


152,157 


132-133 


103 


mm 


8 


' ' 306 


337-338 


345-346 


71 


88-89 


152,157 


132-133 

4 


358 


mm 


9 


217-221 
230 


90-93 


89-92 


299 


2S9-292 


191-193 


104-106 


143-147 
262-264 


243-246 



' UNIT V - POINTS AND FIRST DEGREE EQUATIONS 



CROSS REFERENCE TO CURRENTLY USED AND/OR APPROVED TEXTS 



Objective 


Dblclahl 
(1973) 


Ddlclani 
(19,78) 


Dolctanl 


Foacer 


Keedy 


Payne 


Sobel 


Sorgenfrey 
(1973) 


Traveffl 


(1980) 


(1979) 


(1,978) 


(1977) 


(1977) 


(1978) 




222-223 
230-232 


94 


93 


297-299 


292-293 






147-148 
264-266, 


243-246 


11 




124-129 
'209,211 


42-44,93 
119-124 
158-161 
202-204 • 


14-17 


114-122 


119-126 




70-74 
85-87 
230-231 


38-41 



13B 
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PERFOWttNCE OBJEetiVE V-1 



Dieindristrate the procedare £pr finding the distance between 
the points in a Cartesian system, using the distance formaia. 



i; Demonstrate the . procedure for finding the distance between the points (5, -1) 

and (7, -1). ' - ■ 

2. Demonstrate the procedure for finding the distance between the points (i, 3) 

and (J, -7J. i 

3. ' D^onstrate the procedure:_f or finding the distance, between the points (2 ^/T, 5) 

and ( -1); 

4. Demonstrate the proceduie for finding the distance betweeS the points 

(3 , -2 nTS) and ( v/T, 3 /3 ) . y 

HIGHER OpJES. ASSESSfffiNT TASK 

Demonstrate the pro-,edure for finding the distance betw^ien the points (-2a, 3b) 
and (a, -3b). 



i37 
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PE^ORMANCE OBJECTIVE V-2 

Deihdhstrate thei procedure -for finding the midpoint of a 
segment, given the endpbints, 

i 



1. Demonstrate the procedure for finding the midpoint of the segments whose 
endpdihts are (5, 35 and ^-1, 5)* ' 

2. Demonstrate the procedure for finding the midpoint of the segments vhose 

' 1 1 

endpoints are 3) and -7). 

_._ ____ _ ___ __ ^ 

3. Demonstrate the procedure for finding the midpoint of the segments whose 

endpoints are (-2 5) and (-4 '-15. 

4. Demons trate the procedure for finding the midpoint of the segments whose 

* . I . 

endpoints are (3 sfTl r2 s/S) and ( /2^, 3 s^). 



HIGHER ORDER ASSESSMENT TASK: 

Find the coordinates of the point A, if point B is (1, 6) and the midppint of IS is 
("I * -2). 
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PERFQRMftNCE: OBJECriVE V-3 



Given three points in a Cartes iah plahej 
detcrthihe if they are coiiineari 



1. Which of the following sets of points are collinear? 

a) jiO, 3)i (1, 7), (-3, -9)j 
^ b) {(-2, 5), (3* 25, (1, 8)J 

c) {(d, d), (-3, 3), <5, -55] 
. 2. Which of the following sets of points are collinear? 

b) |(2, 6), (4, -2h (5, 2)^ 

c) ^(4, 6), (d, 6), (-2, 55} 

3. Which of the following sets of points are collinear? 

a) ((d, 2), (3, 05, di D] 

b5 f(4, 05^ (d, 5), (2, |5] 

c)''"|(|, 15. -2), (1, -i)} 

4.. Which of the following sets of points are collinear? 

a5 [a, -15, (d, 45, (5^^)^ 

b5 {(3,\/r5. (-1* 5/i5i&>4,^53 

c5 ((5, 35, (5, -25, (5, 153 

i ' 
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Determine the perimeter of a triangle, given three hbh^col linear points i 



1. Detenhihe the perimeter of a triangle formed by' the points (-2,1), (0,-2), 
(2, i). ^ 

2. Determine the perimeter of a triangle formed by the points (0, 2)^ (-2^ -2), 
(1. -5). 

3. Determine the perimeter of a triangle formed by the points (4, Q) , (1, 3) 
(-2, 03. 

4. Determine the perimeter of a triangle formed by the^points (3, 2^^")^ (1^ 0) , 
(4, s/T ). ^ 

PERFORMANCE OBJECTIVE V-5 

Given three non-coiiinear points, determine whether the triangle is isosceles 
nnd/or a ^g ht triangle. [ '• 



Ench of the following sets of pbihts represents the vertices of a triangle. 
Determine whether the triangle is isosceles ahd/br whether the triangle is a 
right triangle. 

1. a) (1, 2), (3, 15, (-1, -2) 

b) (-2, 13, (Q, -2), (2, 1) ^ 

2. n) (2. 3), (6, 3), ^6, -1) 
h; (3, 2v^5, a, Q), (4, 

^- a) (1, 4), (10, -8), (-2, -2) 
• (0, 2), (8, -7), (l/.5) 

(3. 3). (1, 0), (5, 0) 
(^*, 0), (1, 3), (-2, 0) 

V-11 
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jPERFeRMANCE OBJEGTIVE V-6 



Given an equation of a line, -^tate the slope of the 
lines parallel and; perpendicular to tliat lihe'i 



1. a) State the slope of a line parallel to the line y « 2x + 3. 
b) State the slope of^a line perpendicular to the line y « 2x -F 

2. a) State the^slope of-a line parallel to the line 2k + 3y « 

b) State ^the slope of a line perpendicular to the line 2x + 3y » -1, 

3. ' a) State- the slope of -a- tine -para tlel-ta-the-^ 4x ~+ ^ y'-^^^ 

b) State the slope of a line perpendicular to Se line 4x +1* y - 7 » 0, 

4. a) State the^slbpe of a line parallel to the line y « -3. 

b)- State the slope of a line perpendicular to the line y =» ^3^ 



PERFORMANeE OBJEGTIVE V-7 



Cdtermine an equationlof the line parallel to 
a given line and passi^ng through a given pointy 



!• Itetermine the equation. of the*lihe parallel t o y « 7 and passing through (1, 3). 

2'. teterrnine the equation of the line parallel to y » 3x - 1 and passing through 

- (1* -2). ;. , • 

3 . IL'teraihe-the equalrLbTT-bf-the-me^ through 
* (0, -4). 

4. Steruiine the eqaat±5S o£ the line parallel to | + ^ - 1 and passing through 
(0. -2). 
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fERFORMANCE OBJECTIVE V^S 



Ustermihe ah equatibh. of the line perpendicular 
to a given line and passing through a given point. 



ASSESSMENT TASKS 

; _ r : 

ii f^termine the equation of the line perpendicular to y « 7 arid passirig through 

(1. 3). 

2., Ifetennihe the equation of the line perpehdicuiar to y ■ 3x - 1 and passing 
through (1, 2). . ' 

3. fietermine the eqaation of the line p^^idicular to 2x - 5y » -4 and passirig 
through (-2, 3).' 

h. Itetetinirie the equation of the line perpendicular tfb ^ + ^ a -i atid passirig 
through (b, -2)'. ^ ' • 
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PERFDRMANCE OBJECTIVE V-9 



Translate a direct variation problem 
. Itito an equation and solve ^ 



. : \ - ■ 

t 

!• Write an equation and solve; ^/ 

If y varies directly as x and y is 14 when x is 21 ^ what is x when y is 18? 

2., Write ah equation and solve: ^ 
If y is directly proportioned to x and y is -3. when x is 12, what is 
y when x is 6? 

3* Write an equation and solve; 

_ - - ' - » - 

*^ if y varies directly as x + 5, and y ts 7 when x is 9^ what is y when x is 3? 

4. Write ah equation and solve: 

if y varies directly ks 2x - 5 and y is 3 when x Is 5, what is x when' y is 5? 

aiGlffiR ORDER i«?SESSMBNT,3$K 

* . -*---'- 
if y is proportional to x,- and at + by » cx - dy, then y varies directly as x can be 

restated as . i ° ■ 

a) a - e 
b - d 



bj b - d 

a" c 

c) a *-d 
ic - a 

d) b^Hj 
a - c 

e) c - a 

b + d 



V-i4 
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PERFaaMANCE OBJECTIVE V-IO 



Translate a narrative problem invplvihg direct 
variation Into ah equatidti and solve* 



li Write ah equation and solve: (Answer may be left in terms of TT,), 

If the circumference 6 of a circle varies directly with the radius r. 



and e is 4tt when r is determine C when r is 8. 

i 

I'm Write an equation arid solve: 

:The. total cost of 7 gallons of gasoline is $8.61. ^^p^ermine the 
cost of 12 gallons of the same gasoline. 

3i Write an equation and solve: - 

y .... _■ \ . • . . . . . _ ._ . _ _ _ _ 

The weight m of an object dri the mdbn varies directly as its weight e 

on the earth.' A person who weighs 15 kilograms on the moon weighs 99 

kilograms oh the earth. Ebteraihe the weight of a person on the moon 

who weighs 54 kilograms on the earth- 

4. Write an equation arid solve: 

The divfdehd oh 150 ,sh^es of stock is $125.25, What is the dividend 
: orrtQQ^^hares bf~^t5^k? " ; ; 
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PERFORMANCE OBJECTIVE V -ii 

translate a narrative problem into an equation and solve. 



li Mitch cat! prepare and paint a room in 30 hours. Working with his friend Wes, 
he can finish in 12 hours. If Wes had done the entire job by himself > how 
long would it have taken? 

2. ^feiry and Ted decide to move tSemselves acrOM the country Ted leaves at 
9:00 a.m. with the truck, going 45 mph. ;Mary-lias a few last minute chores to 
do, so she doesn't leave in the car until 11:00 a.m. if they decide to stop 
for the night when miy, traveling 55 mph, catches up with Ted^ how far must 
they drive before stopping? * • 

3. All automobile radiator holds 12 quarts.: How much should be drained and 
replaced with pure antifreeze to change a 40% antifreezd solution to a 607. 
solution? 

4. The SUBS of two numbers is 94. If the second is subtracted from three times 
the first, the result is 58. What are the two numbers? ' • . 
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UNIT V - POINTS mi FIRST DEGREE EQUATIONS 



ANSWERS 



-1 








V-3 




1. 


^(.5 - 




(-1 + 1)^ - A « 2 


1. 


a , c 


2. 


/■, 


¥^ 


(3 + 7)2 - /Tm - 10 


2. 


c 










3.. 


b . 


3. 






+ (3 + 1)2 - /2 + 36 - 


4. 


b, c 


4i 




- m'^ 


+ (-2/^ - =y8 -f 75 





Higher Order Assessment Task 
/(-2a - a)^ + (3b - (-3b) 



/(-3a) ^ + (6b) ^ 
/9a- + 36b- 
/9(a2e+- 4b^) 
3/a^^~T~4b^ 

v-2r 



i. ( 



5 -F -1 3 4-5 



) - (2, 4) 



3, 




) " (-3/2, 2) 



A ^ 3/2 + -2/3 + 3y^ . 
^ ^ 2 • 2 ^ 

Higher Order ;Assessinent: Task 



^) 



V-4 

1. 4 -t- 2/l3 or 2(2 + 

2 . 8 ^+ 2^5 or 2 (4v^ + "/T). 

f 

3. 6 +^-6^ or 6(1 + /T 

4. 4 + 2^/3 + 2/7 or 
2 (2 + '+ ,/7 



-10) 
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' UNIT V - POINTS AND FIRST DEGREE EQUATIONS 
ANSWERS (continued) i 
V«5 



V-6 



li a) The triangle is a rlghf U a) 2 

triangle. ' ^ 



b) 



b) The triangle Is Isosceles. 

^ _ ^ - 2-. a) 

.;2. a) The triangle is both an ^ ^ 

isosceles and a right b5 
triangle. 

^ 3. a) -8 

•b) The triangle is a right ^ 
triangle. S" 



3 



ST^fa)'^ ffi& trlang^^^^ 5. a) 0 

triangle, 

- : 3r 

b) The triangle is neither an 

isosceles nor a right triangle. 



b) no slope or undefined 



4. a) The triangle is isosceles. 

' b) The triangle is both an V-7 

isosceles and a right 

triangle. 1, 7 « 3 



2'. 3x - y « 5 or y « 3x - 5 

- - 2. - . 

3. 2x - 5y » 20 or 7 « pc - 4 

4. 5x -K 4y « -8 or y « -|x - 2 



1. 



2. X + 3y » 7 or y' ^ + j 

_ _5 _ 

3. 5x + 2y « -4 or y^-j^ - 2 

4. 4x • Sy - Id or y=+|x r 2 
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UNIT V - POINTS AND JIRST DEGREE EQUATIONS 
ANSWERS (cdhtlriued5 . - 

7-9 v-ii 

1. y " toe X » 27^ 1. 20 hours 

2. 495 miles 

3. 4 quarts 



i 3- 
2 



2. y « toe y 

3. y " k(x + 5) y «. 4 



4. y s fc(2x ? 5) y * 



Higher Order Assessment Task: 



4^ 38 and '56 



1 • e « kr or - k 

/ r 

64TT 



2* C « Gk where C - .cost 

of gas 
and __ 
G « number of gallons 

of gas 

3i m « k • e 
9 kilbgiraiflis 



D « S • k where 
D « dividend and 
S « shares 
$334.09 



I'm 
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UNIT VI - SbtViNe SEeOND DEGREE EQil&TiON§ IN ONE VARIABLE 



ERIC 



PUS^OSE 



Since first degree equations have been studied extensively, this unit extends 
these concepts by solving second degree equations. 



eVERViEW 



The student begins by solving the square of a binomial^ then^ examines various 
methods for detfermining the roots of quadratic open sentences, concluding with 
fractional equations with extraneous roots. 

SUGGESTIONS TO WE TEACffiR 

The process of checking solutions should be emphasized before t±Le study of 
fractional equations with extraneous roots. 

Answers to the assessment measurea of objective six are given in correct set 
notation: the use of H for "or/* "and." 

Objective seven may be used, even if the sum and product of the roots to 
determine the equation is hot emphasizietd as the method. 



eoraputer Applications : BASIC-BAf^y, Coati. pp. 114-llS (Sec tion 8-1) ; 

^ »^-lgebra ^ arid Trigonometr y . Dblciahi (1980)i_pp._285,_3085 

^ A 1 g e b ra— Twb„wi t h- Tri^gon ome tr v , Fbster,' p?- 209, 250^ 253> 
536; Cbiiiputer--Pro?^rarnmihg in the BASIC Language , Golden, 

: pp. 65, 67, 95. 

Bie time allocation for the. unit is 15 daysa 
VOCABULARY 

coefficient linel:f term . 

constant term quadratic _ term 

discritnihaht robt(s) of ah equatibh 
extraneous root(s) 
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' ' UNIT Vi - SOtViNS SECeiND DEGREE EQtaXIONS IN ONE VARIABLE 
PERF^MANCE uijECTIVES 

1« Detennihe the rbqts of a quadratic equation involving the square of a 
binomial. * ; 

2i Determine the roots of a quadratic equation by factoring, 

3; Determine the roots of a quadratic equation by completing the square. 

4. Determine the roots bf a second degree equation using the quadratic fbrmul 

5. Determine the nature of th,e roots of a ^.uadratic equation by exajiining the 
discriminant. I 

6i Use quadratic and fractional open sentences to solve 'narrative problems. 

7; Given a quadratic inequality, determine its solution set over R and graph 

it. - ; " , 

8. Given the solutions of a quadratic equation with integral coefficients, 
use the sum and product of the rbbts- tb determine the equation. 

9. Solve fractibnai equations, checking for extraneous roots. 



UNIT VI - setviiie sEeei degree ePtigns in one variable 

■ CROSS REFERENCE TO CURRENTLY USED AND/OR APPROVED TEXTS'' 



< 



OBJECTiVE 


^— 

' Dolciani 
(1973) 


Boiciani 
(1978) 


Dolciani 
(1980) 


Foster 
(1979) 


Keedy 
(1978) 


Payne 
(1977) 


Sdbel -. 
(1977) 


Sorginfrey 
(19i?3) 


fravers 

(i978)- 


I 


251-255 


284 




mm 


m w 


234-236 


194-195 


309-312 


282-283 


2 


146-143 . 


283 • ■ 


186-188 


16B-167 


370-372 


69-70 


186-190 


i85-187 


281-283 


3 


237-240 


284-285 


286-288 


168-176 


195 
.403 


237-240 


194-195 


309-313 
335-338 : 


273-274 
28B 


4 


2?4-2?6 


284-28? 


285-288 


172-174 
184-185 


374-378 


241-244 


196-201 


313-316 


285-288 


5 


281-285 


300-302 


305-308 


175-177 


379-380 


245-247 


121-224 


322-324 


289-291 " 




268 
2?? 


286 ■ 
208-211 . 


158-169 
J06-208 


182-184 


372-373 

318;386 
284-288 


243-244 


199-201' 


317 

i 


292^295 


7 


285-287 


313-314 


3i9-3zi 


n fs C ^ A 


'm "T - 




205-267 


too ifli 

189-191 




8 


279-281 


304-305 


309-310; 


178-180 


381-383 


^43-249 

1 


202-204 


318-321 




9 .. 


184-187 


2as-2ii 


?O5-206 


290-292 


278-283 


244 


m m 


236-239 


139-141 , 









Detepiine 


the.. 


roots of a quadratic equation 


involving 


the 


square of a binomial. 



1. Solve the equation (x - 4)^ a 9 

2. Solve the equation (x - 7)^ » 15 

3. Solve the equation (x + 3)^ - 2 = 0 

4. Solve the equation (x + 5)^ + 25 = 0 



PERFORMANCE OBJECTIVE VI- 2 

Determine the roots of a quadratic equation by factoring, 

1. By factoring, determine the solution ^et for x in the equation 2x^ 

2. By factoring, determine the solution set for x in the equation 
x^ + 2x - 15 » 0. 

3. By factoring, determine the solution set for x in the equation 
3x^ + 19x - 14 « 0- 

4. By factoring > determine the^ solution set for x in the equation 
x(3x - 7) « X - 5. 

5. By factoring, determine the solution set for x in the equation 

+ 9 = 0. . 

1B3 

VI-4 



PERFORMANCE OBJECTIVE VI -3 

DStermihe the roots of a quadratic equation by cbinpletihg the square i 



1. Determine x by cdrt^letihg the square + 4x - 5 = 0. 
'2. Determine x by cbmpletirig the square 2x^ = 12x - 5. 

3. Determine x by completing the square x^ + i^x + i = 6; 

__ __ L 2 — 

4. Determine x By completing the square Sx - 6x = 17; 

5; Determine x by completing the square - 6x + 13 = 0. 



PERFORMANCE OBJECTIVE VI-4 

Determine the roots of a second degree equation 
using the quadratic formula i 

• _ ___ ____2— — — 

1. tJse the quadratic formula to sd"i ve 16x — 2x - 3 « 0 . 

2i Use the qtiadfetic formula to solve 6x^ 4- x/3 - 3 « 0. 

3. Use the quadratic formula to solve 3x^ ^ 8x + 2 ~ 0. 

A. Use the quadratic formula to solve 2x - 2x^ -5=0. 

HIGHER ORDER: ASSESSMENT TASK 

Use the quadratic fbrtnula tc solve - '5x^ + 4 =» 0 i 



PERFORMANCE OBJECTiVE VI-5 



Determine the nature of the roots of a qi^adratic 
equation by examining the discrimiriant ^ 



1. By exa^ing the discriininant, deterSine which cne of the f5llowing best 

_2 _ " 

describes the ^oots of the equation 3x + 8x + 2 = 0. 

a) one double real root 

^ _ 

b) two complex coniugate roots 

c) two rational roots 

d) ^ two real roots 

e) one double rational root 

2. By examining the discriminant, determine which one of the following bes^ 
• describes the roots of the equation + 2/2x - 2 - 0* 

a) one double real robe 

b) two complex conjugate roots 

c) two rational roots 

d) two: real roots l ' 

e) one double rational root 

> 

3. By examining the discriminant, deterraine which one of the following best 
describes the roots of the equation 2x - 4x + 7 = 0 

a) one double real root 

b) two complex conjugate roots 

c) two rational roots ^ 

d) two real roots 

e) one double rational 5:00 1^ : — 



I Unit VI - Solving Second Degree Equations in One Variable 

> PERFORMANCE OBJECTIVE VI-5 : 



Detelniu.he the hatufS of the roots of a quadratic 
equation by examining the discriminant ^ 



4. By examining the discriminant, determine which one of the following best 
descjribes the roots of the equation - 6x +9 = 0^ 

a) one double real root^ 

bj two complex conjugate roots 

, c) two rational : roots 

d) two real roots 

e) one double rational root 



5. By examining the discriminant r determiije which one of the vf piloting best 
describes thcs roots of the equation 8x + 8x + 2 = 0 , 



a) one double real root 

^ b) two complex conjugate roots 

cj two rational roots 

d) two real roots. 

e) one double rational root 



ERIC 
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PERFORMANCE OB^TEGTIVE VI-6 



09e q\iadratic and fractional open sentenced to 
solve narrative problems. 



1. The area of a rectangle is,108 puare centi^ters. If the width ,±s 3 
centimeters shorten than the length, deterpine the dimensions of the 



2. The sum of the squares of two consecutive integers is 265. Determine the ^ 
two integers. 

3. one side of a right triangle is 1 centimeter less than the hypotenuse and 

7 centimeters more than the other side. Determine the lengths of each side, 

4. TWO positive integers differ by 9. Their product is 112. Determine the 

two integers. . 

5. ^ rectangular parking lot with dimensi5ns 26 meters by 30 meters is 
enlarged by extending each side of the lot an equal amount. If the area ^ 
of the lot is doubled. , determine the new dimensions. ; r? 

■6. The base of a triangle is ,4 feet less than the altitude, and the, area of 

the tri- ie is at least 48 square feet. Determine the length of ^he base. 

r 
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1 
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^ 

PERFORMAircE OBJECTIVE 71-7 



Given a quadratic inequality* determihS its 
solution set over R and graph iti 



ii bctemlne tho solution set tor x in the inequality (x + 1) > 9 and 
the iblutlbh. 

/ « 

_ . _ _ _ '■/"' 2 - 

2. Determine the solution set for x in the inequality 3x ^+ 8x - 3' >0 and 
graph the? solution. 

3. Determine, the solution set for x in the inequality x^ + 2x 1 < 0 and 

graph the solution. 

/ ' . . 

4. ' Determine the solution set for x in the inequality - ilx + 12 ^ • 3 and 

graph "the solution. ^ ^ 

^ PERFORMANCE OBJECTIVE VI-8 : . , 



Given ^the solutions of a quadratic equation with integral coefficients r 
use the sum and product of the roots to deteraine an equation. 



1. Use the sum and product of^ the roots {4, -7} to write an equation with 
integral coefficient^. 

2. Use the sum and ptbduct of the roots i^i ^} to write an equation with 
integral coefficients. 

3. Use thfe sum and pr:bduce bf the roots {2 + 2— /S] to write an equate' 

_ _ <• 

with integral coefficients. 

4. Use the sum and product of the roots {"^ + *^ ^ -i • to write an equation 

.2 2 2 2 

with integral coefficients. ^ i - 

HIGHEjR^RDER ASSESS^lE^^r TASK: 

if one root of the equation x + bx - 14 = 0 is 7, finS the other root arid 
the value of b, f •' - 



VI-9 4 - 
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PEFFORrtftNeE OBJECTIVE VI-9 



Solve 



fractional,' ecjuatiohs; checking for extraneous valued. 



i. solve and check, eiimiHating any extraneous ro6ti tiom the solution set 

X + 3 _ x_±^ „ ^ .^ i . . 

X + 3 :X + 5x + 6 

any extraneous toots from the solution set 



of the ^uatior. - ^ 2 



2. Solve and check, eii 



y - 2 r - 4 



4; 



y + 2 

solve and checks eliminating any extraSeous roots from - . 

. X + 7 - • 
the solution set of the equation - ^ ^ 4 * , 

solve and check, eliminating any extraneous roots from the solution set of 

4 4 



X + 4 



X - 4 



^ 1. 
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^ UNIT VI - S0LV1NG SEeOMD DEGREE EQUAfiONS IN ONE VARIABLE 



x ' ' - . ■ ' •■- _ 

2. {7 - ^15, 7 + ^^5} _ 
_ . 2. f , 

^ 3. {-3 + -3 2 

^ 4. {-5 + Si, -5 - 5±} ^' ;^ * ^S, ^ - 

- ► * 4. |i 1 - 3it' 

' . 2 2 2 2-^ 
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ri^, 3v^ ' Higher Order Assessment Task: 

2. {-5, 3 } 



3. {f, -7} 



f 2, #1 

VI-5 
l! d 



4. ff , 1} • ... / ^ 2. d 



S. {3i, -3i} 



3. b 
e. 



VI^3 ■. • • 

i. {1,-5} * ' , 

.; 2. {3 + » 3 °r r V 

2 . ~ 4 • 12 cm by. 9 cm 

. ,6^^ ^ - ^ ■ ' -11, -12 

^~ i 2 ^ • , - 

_ • 3. 5 cm; is cm, 13 

f {-11 + i -£3 - i, 

2 2' 2 2^ 4. .16, 7 

4. {i + j/F, ^ - ^fT,) 5, 3^m by 40 m 



j- I + 2 ^2 , 1_- 3>^v 
3' 3 ^ 

5. {3 + 2i, 3 - 2i} . 



6. "base 2: s feet 
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UNIT VI - SOLVING SECOND DE6RSE EQUATIONS IN ONE VARIABIE 

I 

ANSWERS (continaed) 
VI-7 

2. { x| u X < -3} 1 '(^^^ 

3 -3-2-10 1 

3. 0 

4. { x || S X S3} <« [^y^"^ 

• 1. x2 + 3s - 28 * 0 ^. . 

2. 6x^ - 5x +' 1 » 0 

3. x^ - 4x * 1 = 0 

4. + 2x - i « 0 

Higher Order Assessfflent Task: 
root =» -2 
b = -5 

VI-5 

ii 3C « 5; X = -2 

2. {l} . : 

3. -{1 + 1 - y37} j 

4. X « -4i; X = 4i ^ 

f4ir--4i} ^ ' ' ■ ■ 
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UNIT VI i - SeiiViNS EQUATIONS OF HIGJIER DEGREE 



PURPOSE 



Polyhdnaais 6£ higher degree are studied in order that equations not readily 
factorable can be solved. 

The procedures for factoring and solving quadratic equations are extended, 
AhaAytical methods are used to solve higher degree equations over the complex 
number system. 

SUGGESfiONS TO THE TEACHER • ; 

in the objectives, the term "synthetic division" is used if the usual process 
, requires factoring; the term "synthetic substitution" is used if the process 
involves finding roots of an equation and values of a function. 

It is important that the student understand the Remainder Th drem, the Factor 
•Theorem, and the relationship between the degree of. the polynomial equation 
•and the number of complex roots of the equation. 

The enrichment for the unit includes Descartes' Rule of Signs, upper and lower 
bounds of real roots, graphing of functions of higher degree, and estimating • 
real zeros of a functioh. . , 

i 

Computer Applications: Algebra 2 and Trigonomat^ . Dblciani (1978), fep. 317, 

322, 326; Aigebra^2^nd Trigon o metry . Dolciant (1980), 
pp. 325, 331, 334; Algefega^Fw-o with Trigonometry . Foster, 
p. 171;, Cgmgute^^^Prog^asimlni^ and the BASIC Language . ■ 
Golden,, pp. 30^ 66, 171-179; Algebra Two and 
Trtsonometrx , Keedy, p. 475; Hstng Advanced Algebrn^ . 
Travers, p. 498. ■ n----^ > 

An entire chapter of BASIC BA&IG . by James S. Coau, is devoir d to solving 
polynomial equations; developing programs for determining integrEi roots, real 
roots, and finally complex roots (pp. 14S-lo7). 

The time 'alljcation for this unit is approximately ten days. v. 

VOCABULARY- 

synthetic division 
synthetic^substitution 
zeros of a function 

depressed polynomial ^reduced polynomial) 
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mii: vii - solving equations of Hidkst degree 

ProFORH&Nra OBJECTIVES ' ' 

li Use synthetic division to deteratne the quotient and remainder when a 
paiynomial is divided by x - a. 

2; tjae sySthstic substitution to determine the value of a given polynbmiai 
fanctton; 

I 1 _ ' - 

3. Use synthetic substitution to determine which given numbers are roots of 
a polynomial equation. 

4. Use syhthetiC'di\rLsion to determine which given binomials are factors of 
a pblyiibmial expressibti. 

5. tist all possible rational roots of a given integral polynomial equatiox: 
by determine p/q, where p is ah -integral factor of the constant terra 
and q-is an integral factor of the leading coefficient. (Rational Root 
Theorem) 

6. Use the Rational Root Theorem and synthetic subsititution to determine all 
rational roots of an equation with integral coefficients. 

7; Use. synthetic substitution and depressed polynomials to determine all 
roots of a polynomial equation. 

8. Given at least- one complex root of a polynomial equatioS, identify the other 
complex root. 

ENRICIWENT 

1. Use Descartes' Rule of Signs to determine the number of real roots possible 
in a given pblyhbmlal equation. 

2. Use Descartes' Rule of Signs tb determine the nature of the roots bf a given 
polynomial equationi 

3. Determine the upper and lower bounds fbr the real rbots of 'a given 
pbiynbtnial equations 

4. Use synthetic substitution to graph a poiyhomial functibn over the set of 
real numbers-^ahd estimate any real zerosi 

-VOCABUlARy 

synthetic division . ^ 

sjmthetic substitution 

zeros of a function \ 

depressed polynomial (reduced poiynoraiai) 
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UNIT VII - Sm\m EQUATIONS OF HIGHER DEGREE 
CROSS REFERENCE TO CURRENTLY USED AND/OR mmm TEXTS 



OBJECTIVE 


Dolciani 


Dolciani 


Dolciani 


Foster 


Keedy 


Payne 


Sobel 

n Q771 


Sprgenfrey 
uy/j) 


Travers 1 
U3/0J 


1 


JLI ^ Jim 7 










71 




195-197 


/art /Si 

480-482 • 


I 






'3 1 0 'SOI. 

322-324 


251-253 


f Zf 

464 


64 


344 
346 


195-197 
255-257 


483-485 


■ 

J 


■ 


3i9'32i 




260-262 


464-465 


« « 


346 


— 

198-199 




4 


P O A f 'V A 

529-532 


319-321 




257-259 


466-467 


65 
71 


339-342 
344-346' 


195-199 


483-486 


5 




265-267 




t Jt JO 






/ 




4o/-4yZ 


6 


255-259 


320-321 


261-264 


254-256 


471-474 




m m 


275-276 


HO/ -H7iL 


7 


532-533 


• 

320-321 


ri* Ml 


257-259 


, 472 




346 


198-199 


494-497 


8 


533-535 

; ^ 




323-324 


wt tm 


257-259 


46?«-469 






■300-313 


494^97 



o 
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UNIT i/ii - SOLING EQUATIONS OF HlCie -DE 

i. 

CROSS REFERENffi TO CURRENTLY USED AND/OR APPROVED TEXTS 



OBJECTiVE., 


Dolcianl 
(1973) 


. a-^ 

Dolcianl 
(1978) 


Dolcianl 
(1980) 


Foster 
(1979) 


keedy 
(1978) : 


Payne 
(1977) 


Sobel 
(1977) 


Sorgerfrey 
(1979) 


Travers 
(1978) 


ENRICHMENT 




















i 


535-537 






258 






-A 


347-348 




2 


535-537 


* * 


m M 


260»262 








347-349, 


_ - x\ 


3 


541-542 




«■ m 


?.59 








348-349 


m m 


4 


537-541 


325-326 


mm 


264-266 


m m 


m m 




422-425 


m w 



PERFORMANCE OBJECTIVE VII-1 



Use synthetic division to determine the qpxotient and 
remainder when a poiynomiai is divicJed by x - a- 



1. nse synthetic division determine the quotient and the rernainder, when 
ix^ - 13x^ + 9x^ + llx - 6 is divided by x - 3. 

2. Use synthetic division to dete;™ine t!:e quotient and the reisialuder^ when 
X** - idx^ + 5x - i is divided by x 

3. Use synthetic division to defe'rrane the quotient an<?. the remainder, when 
3x^ + 2x^ - x^ + 5x 1 is aivided by x « 

*4. Use synthetic division to determine the quotient srid the remainder, when 
X** ^ - x^+ 5x - 1 is divided by x + 5i- 



5. Use synthetic division to determine the quotient etnd the remainder, when 
2x** + 2x^ - ISx^ - 53S -1 i3 divided by x - (3 + ij . 



PERFORMANCE OBJECTIVE VII-2 



Use synthetic substitution to determine the value 
of a given pblynbndal , function. 



1. If P(x) « 2x^ - 5x'V 7x^ - IDx + 3, determine P(-3) and P(5) by using 



synthetic substitution. 

2. if P(x) « x^ + 2x^ + 6, determine P(-l) and P(-loj by ^i^sing syn:::hetic 
substitution. 

3. If P(x) « + 3x^ + 5, determine P(2) and P(~2) ,by using synthetic 
substitution. 

4. If p{x) «^3x' - IGx^ +17x - 4, determine P(j) and P(4) by using synthetic 
substitution; 
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VII-5 
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PERFORMANCE OBJECTIVE VI I- 3 



use s^thetic sijbstitutioh to determine which given numbers are roots 
of a polynomtai equation. 



1. Use synthetic substitution to determine which of the numbers 3, -1, p ^ 
are roots of the equation 2x' - 3x^ - llx + 6 « 0- 

2. use synthetic substitution to determine which of the numbers -2, -1, Ir 2 
are roots of the equation + 3x^ - 2x - 6 = u. 

3. Use synthetic substitution to determine which of the numbers -3, -2, -1^ 1, 
2 are roots of the equation 3x^ - x^ - 20x - 12 = 0. 

4. Use synthetic substitution to determine which of the numbers /J, /2, 
'/I, -v^ are roots of the equation + 2x^ - 3x - 6 = 0. 

PERFORMANCE OBJECTIVE ViI-4 



Use synthetic division to determine which given 
binomials are factors of a polynomial expression 



i. Use V|SYnthetic division to determine which of the binomials (x 4 2) , 
{x - 1), (x - 2) and (x - 5) are factors of the 



X - 2x - 7x.+ 6, 



^ ~ 

2. -Use synthetic division to determine which of the binomials (x, + 3) , (x - 2) , 

(x + l)f and (x - i) are factors of the polynomial - .3x + x - 3, 

3. Use synthetic division to determine which of the binomials (x - 3) , (x - 2) , 
{x + 1), and (X + 3) are factors of the polynomial x** - x- - llx^ + Sx + 18. 

4. Use synthetic division to determine^ which' of the binomials (x - /T) , 
(X +v^) ; (X - and. {x + v^) are factors of the polynomial 



x" + 4x^ + 3x^ - 8x - 10. 



vii-6 



IS? 



PERFORMANGE OBJECTiVE Vli-S 



i List all possible ratiohal roots of a aiven integral polynomial 
equation by determining wfiere p is aij integral factor, of the 

constant term and q is ah integral factor of the leading 
coefficient (Rational Root Theorem). 



X. i:.ksit all possible rational roots of the equation x - 2x + 4x + 12 = 0.^ 

2. Li3t all possible rational roots of the equation 2x + x + 9x - 8x - 24 = 0 

_ _ — __ — _ _ ___ _. _j _2 -- 

3. List ail possible rational roots, of the equation 4x - 2x - x + 16 ^ 0. 



PERFORMANCE OBJECTIVE vil-6 , 

Use the Rational Rc ot Theorem and synthetic substitution to determine 
all rational roots of ah equation with integral coefficients. * 

- •; / /* 

/ • ■ ■ 

1. Use tile Rational Root Theorem and synthetic division to determine all 

--/'.- _ t - - - - - - 

rational roots of the equation 4x + 28x - 31x + 8 = 0. 

2. Use the Rational Root Theoreici cind synthetic division to determine all 
rational roots of. the equation + fx"* .+ llx^ - 2ix = 0; 

3. Use the Rational Root Theorem and synthetic division to detertnints all 
rational roots of thie equation 6x^ - 2x^ - 76x - 48 - 0, 

4. Use the Rational Root Theorem and synthetic division to determine all 
rational roots of the equation 2x^ - x^ - 6x + 3 = 0, 



VIl-7 

IBS 



PERFbRMftNCE ODJECtlVE VII- 8 



diven least one complex root of a poiynotaial equation ^ith 
real coefficieats, identify the other complex zero. 



1. If i +: i is a root of the equation 2x' - 3x^ + 2x + 2 - 0, what othir 
nuinber is also a root? 
a} -1 + i 

b) -1 - i 

c) 1 - i • • 



2. If 1 + 3i is one root or the equation x** - 3x^ f- 6x^ + 2x - 60 = 0, 
stai:.a one oSher compiex root, 

3. If 3i and 1 - 2i ure roots of- ani equation of degree four, what are they 

other roots? _ 

4. If 3 + i is a root of the .equation x** - 6x^ + 14x^ - 24x + 40 = 0, what 

other number is also a root? 

a) 3 - i 

b) -3 + i 

c) -3 - i 
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PERFORMANCE OBJECTI^^ VII-7 



6se synthetic substitution and depressed polynomials to dkbenhine 
ail roots of a polynomial equation. 



1. Use synthetic' substitution and depressed pclynoniials to determine 

all roots of the polynomial - 7x - 6 ='0. , ^ 

2. Use synthetic substitution and depressed polynomials to determine 

ail roots of the poiyriomial x** + 2x^ - llx^ - 6x + 24 =« 0. . . 

3. Use synthetic substitution and depressed poiynoraiais tp- determine 
all roots of the pdlyndirial 4x^^ + 28x^ - 31x + 8^0. 

4. Use synthetic sxabstitutibh and depressed pblyhbmials to determine 
ail roots of the pblyhomial; Sx"* - 17x^ + 58x^ - 77x + 26 = 0. 
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BNRICHMEtJT i 



Use Descartes' Eule of Sighs to determine the number of 
real roots possible in afiVeri polyndmial equation i 



1. use Descartes' Rule of Signs tb detiSiine the number of positive real . 
roots poasiile in the equation x** + 3x' + 2x^ + 5x + 7 » 0. ^ 

a) zero ' <J) threg _ 

' b) one foar ^ ' 

, c) two five 

2. use Etescarles'Ruie of Signs to determine the- n::.;>ber of negative real roots 
possible, in the equation Vi* ^ 3x^ + 2x^ + Sx + 7 = 0. 

a) zero- ^) thr^e ' , • 

b) one. ' a): four •- 
cj tv.-D i) fi^e 

3. use Descartes' Rule of Signs -to deterniine the number cf positive real roots 
possible in the equation x' + ^Sx** - 3x' Sx^ + 2x - 7 = 0. 

a) zero <3) three ~ 

h) one e) four 



4. 



c)^:two' f) five 



.5 ^ ..3 _ ^2 . ^ + -J = Q-, 



use Descartes' Rule of ^igns to determine the number of negative real roots 
possible in the equation x' + x' 

a) zero ,5) three 

b) one ^ e) fo"^^ 

c) two ; f) five 
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ENRICHMENT 2 



Use Descartes* Role of Signs to determine tfie nature o| the roots of a 
given pblynomiai equation, 

% 

* J ' - 

i« Use Descartes^ Rule of Signs to detertdine the nature of the roots of 
+ 2x3 - 3x^ - X + 8 - 



Positive 
. - Real 


Negative 
Real 


Imaginary 












>. 












1 


Use Descartes' Rale of Signs to determine the nature of^ the .roots of 

■ , \ 

2x** - 3x3 -f x^' - 4x + 6 - 0 - V 


Positive 
: Real 


Negative \ 
Real ' \ 


; Ima^ginary 






















*\ ■ \ 




tJse Descartes' Rule of Signs to determine 'the nature of the roots of 
3x^ - Zx^ + X- - 9 « 0 . 


Positive 
:Real 


Negative 
Real 


Imaginary, 



























0 



HNRieilFffiNT 3 



iu-u-rtninc the upper ail'd lower bounds for the reaP roots of a given 
jxilyhonliai e^tfcon. . 



■ ' — — 

1. botertnitie the upper and lower botitds for the real roots of 

2/ Determine the upper ^nd lower bounds for the real roots of 
2x^ - 3x^ > - 4x 6 » 0 . 

3. Determine the upper and lower bounds for the real roots of 
3x^ - 2x^ Hf' - 9 « 0 . 



FNRICHMENT 4 



rse synthetic substitution to graph a polynomial furictibh dver the set 
bf teal numbers and estimate any real zeros. 



t.\ yse synthetic subst^.tutiori to graph P(x) and estiiate the real zeros, 

V 

P(x) - x3 + 2x2 - 5x - 6 

2. Use synthetic substitution to graph P(x) and estimate the real zeros. 

^ P(x), - x"* - 3x3 + 2x2 - X + 3 

• > ■' • ' • 

3. U§e synthetic ecbstitution to graph JP^x) and estimate^t:h^ real zero 

/ /y 

be tweeri CT and 1 . ; ; 

1 i 



P(x) » x-^ - 5x^ + 5x - 1 



UNIT VII - SOLVING EQUATIOKS OF HieMES DEGREE' 



ANSWERS 

irenjairider 0 ^ 



2. # gubtieht: (x' - + 15x - 70)^ 

remainder 349 

3. Suot±ent[3x' + (3 kT* 2) + 
(5 + 2 ^'T) X + '{9 + B VT)]; 
remainder' 9/2'+ 9 

4. 

(-3 + lOi); f^inder (19 + 6i) 
5. guotient: 2x^ + (8 +~2i)x^ -P 
(7 + i4i)x + (2 + 49i); 
remainder (-44 + 149i) 



x' + (2 2ijx^ + (-5 - 4i)x + 



Vll-2 
1. 



4 



P{-3) -^93 
P(5) = 753 

2. P(-l) s 7 
P(-io) « -794 

3. P(25 » 33 ' 
P(-2) a 33 

0 ' 



P(4) 



Vil-3 

1. Solution set: {3,-} 

2. Solution set: ^ 

^ 3. Solution set: {-2} 
4. Solution, set: {/IT 



The^^nly factor is (x - 2) 
None ^e factors 



All are factors 

The facrbrs are (x - v^J and 

{x + /i) \ 



i. 

2. 

3. 
4. 

VII-5 

1. ±1, ±2, ±3, ±4, ±6, ±12 

2. ±1, ±|, ±2, ±3j ±|, ±4, ±6, ±8, 
±12 i ±24 

3. ±i, ±~ ±i, ±2, ±4, ±8, ±16 



4. 

7II-6 



±1, ±|, ±5, ±7, ±1, ±|5 



1. Solutibn set: {j> -8} 

2. Solution set: {O, 1, -3, -7} 

3. Solution set: - J/ 4} 

- - - l"' 

4. Solution set: {|} 
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* UNIT ni - SQBVBia EQUATIONS OF HIGHER DEGREE 
AN.iWH>RS (conclnced) 



Vii-7 

1, (-1, -2. 3} 

2. (2. -4, JT, 



3. {|, -8} 

4. {j. 2. 3 + 2i. 3 - 2i} 



s 1 

2|, l.-3i 
31 -3i,. 1 + 2i 

Knrichmcht 1 
1. a 



2 J, a , c , 



3. 
4. 



b , .d 
b 

chmonc 2 



Positive Negative Imagiiiary 
- Real ' RgsI 



Real 

2 
2 

0 

d 

4 
2 
0 



4 



3. 



8 



Enrichment 3 



i. 

2. 
3. 



tip pgr Botitid 
2 
2 
2 



TiQ we t* B Q lind 
1 




1 

lliere are no real roots 




There is a root between 0 and 1 
(approximately ,0.2) » 



UNIT VIII - CONIC SBCTIGNS 



PURPOSE ; ^ 

Conic aectidns unify the study of lines- and quadratic equations In oHf variable 
with the right circular cone, . - 

OVERVIEW . , " 

The student is expected to graph and analyze second degree open sentences in 
more than one variable. 

SUG^STiONS TO THE TEiClEER ' r. ^ . 

Conic sections may be introduced by using examples from the enviSonnient. 

' dJfiuitions for the conic sections are considered important, even 

though they are not included as performaacs objectives. 

— - « ■ ♦ 

Ijt ii recoSnended that advanced students demonstrate the procedur'e for derivinc 
the equations of each of the conic sections. The^ Enrichment introduces 
eccentricity ^ in determining "the equations of conies. 

edmputer Applicatirohs: BASIC BASIC , Cpatii pp. 114-123 ; Algebra Two with 

^rig^^ ia etv-/ , Foster, pp. 198, 216; Computer Progranmtn"^ 

the- BASIC Language . Golden, pp. 66-67, 95-97, 170; 
Alj^ebra Two with Trigonometry . Payne, pp. 520-521. 

"Si? ^ ... xdiocation for this unit is approximately 20 days. > = 

conic section ' ' inverse variation 

«clrcle combined vairiation 

ellipse joint variation 

parabola concavity 
hyperbola as^^ptotes 

directrix * * ^ nlinimum point 

focus (foci) ' maximiim point 

axis of sytirnetry axis (axes) 

pmformance objectives . ^ 

1. Determine the equation of a, parabola, given the focus and directrix 

2. Given a quedratic relation defined by x « ay^ + by + c or f (x) = ax^ + bx + c 

a) Writ^ it in^ x - a (y. ^ ic)2 ^ H or f(x) = a(x - h)^ + fonn. 

b) Determine the axis of syrniSjeti'y. 



VIII- 1 



c) Determine the cobrdinat^is of the vertex, ; . 

d) if the relation is a functiorii state the maximam or minimtin valuer 
• e) Sketch the graph of the relccibhi 

3i Given a narrative problem tmrolving the maximum or minimum value of a 
fuhctibrtp translate to an equation and solve. 

4i eiveh its center and radius, determine the equation .of a circle, 

.5. Sketch the graph of a relation iri the form (x - h)^ + (y - k)? « . " 

6, Given the coordinates of the foci |hd the sum of the lengths of Che focal 
. radii, determine the equation of the ellipse, : . 

7. Given an equ^ation in the form ^ + 1 or ?|- + ^' ^^^^c'K the 

a a fa- 

graph of the relation. ^ • . : * 

'a. Given the coordinates of the foci and the Absolute valiSe 'of the difference 
of the, focal radii, determine the equation of the hyperbola . 

' ' - - ^ - u 

9, Given an equation in the form ^ ^ = i or ^ - « 1^, sketch the graph 

^ b^ : ^ ' 

of the hyperbola* ' " . 

l6. Given a quadratic equation cf the form Ax^ By^ ^- Gz + Dy -f E » 6: 

a) Identify the conic, ^ * 

S) Write the equation in standard form. 

c) State the appropriate basic properties (for the circle, its radius and 
center; for the pai^abbla^ its vertex and c of symmet?ry; for the 

• ellipse. Its x- and .y-intercepts and the 1*- .?.ths of its major and minor 
ax^a; for the hyperbola, its intercepts a'nd asymptotes). 

V ^ 

d) Sketch the graph. 

11. Graph the. subsets of the plane defined Sy a quadratic inequality. 

12. ' Sketch a hyperbola iri the form xy k, where k ^ Q. 

13. Given a narrative problem involving inverse variation, translate 'to an 
equation and solve. : * 

14. piven a narrative problem involving joint or combined variatibnSi translate 
into an equation and solve, ' . 

EMRIc'lJMEOT : ' _ / 

DctcrmiriG the equation for a conic, given the focus, directrix, and 
eccentricity. 
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niiT mi ' eoNie smm 



H 



oiiJEcriVE 


•Colciani 
,.(i9]3) 


Dolciani 
(1978) 


/-Ml* lil-iiWt 

Dolciani 
(1980) 


Foster 
(1979) 


Keedy 
(1973) 


Payne 
(1977) 


Sobel 
(1977) 


Sbrgenfrey 
(1973) 


Travers 
(1978) 


1 


309-312 


341-343 


350-353 


217-219 


441 
444 


367-368 


171-183 
•279-282 


.330-338 
365 


313-315 


2 


226-230 
237-240 


307-312 


,312-318 


192-194 


403-468 


215-230 
336-368 


281-282 


330-333 
335-342 
362-365 


269-278- 
313-315 


3 




312-313 


318-319 


203-205 


404-406 


215 
217 

mm. 


176 
179 


339-343 


-271 

m-m 




06-308 


339-340 


348-350 


220-222 


429-431 


358-361 


288-289 
291 


359-361 


310-312 


5 


306-308 


340 : 


348-350 


220-222 


430-431 


± 
360 


m 

291 


359-361 


310-312 


6 


312-315 


'344-347 


?53-356 


>24-227 


432-435 


362-366 


292-296 


366-369 


316-319 

• 


? 


312-315 


346 


353-356 


!24-227 


432-435 


363-365 


293-293 


1 - - 
366-36^ j-319 


8 


315-319 


347-35i 


358-362 


128-231 


p6-439. 


369-371 


300-305 


369-372 


320-323 


9 


315-318 


349-350 


358-362 


228-231 


436-439 


370-371 


301-304 


369-372 


320-323 


10 


306-318 
lliglier Orde 



340; 343 
r 346; 35,1 




232-234 


431;435 
440;444 


365;366 
367;37: 
^71-.. 


279-304 
HO: 302 


359-372 


319;323 
32,4-327 
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UNIT VIII - cesie SEeriSNS 



CROSS REFERE?iCE TC CURRENTLY USED AND/ OR APPROVED TEXTS 



OBJECTIVE 


Dblclahl 
(1973) 


Dolclanl 
(1978) 

1 


Dolclanl 
(1980) 


Foster 1 
(1979) 


Keed;- 
(1978) 


Payne 
(1970 


Sobel 
(1977) 


Sorgenfrey 
(1973) 


Travers 


11 


242-243 
306-368 
3l?-31'j ,„i 


341; 343 
347; 352 


319-321 


206-209 




383 . 


208-210 


359-361 
362-365 
Wi-iri9 


299-301 


12 


319-321 


353 


364 




m-m 


372-373 




266-269 
272 


33G-332 


13 • 


■J 

1 

■ 319-323 


353-356 


363-367 


297~3C0 


413-417 


373-377 




255-270 


332-333 


14 


319-323 


354-356 


365-167 


297-300 


415-417 


375- i?7 




266-270 


333 

„„, 


ENRICHMENT 


337 






i 






\ 

I 
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PERFOR>LANCE OBJECTIVE VIII -i 



betennine the equacidri of a parabola^ given the focus and dlre:tTix. 



1. Determine the equatiof* of the parabola with focas (6, 2) and directrix 
y - -10. 

2. DeCermitu^ tl: ? eqaatiott of the parabola with focus (-2, -1) and 
directrix = 2. ^ ' 

3. Determine the equation of the parabola with focus (4, 0) and directrix 

4. Detennirie the equation of the parabola with focus (6, -2) and 
directrix y =6. 



-■rIT.-5 
IS J 



PERFORf&NCE OE ECTIVE VilI-2 



Given a qaadrattc relation defined by x - ay^ + by + c or 
f (x) ■ ax^ + bx + c: ■ 

a) Write it ifi x - a (y - k)^ + h or f (x) ^ a - h)2 + k form. 

b) DeL„mihe the axis of symaetry. 

c) iJetermine the coordinates of the vertex. 

d) If the relation is a function, state' the maxiium or minimum Value. 

e) Sketch the graph of the relation. ^ ^ 



.1. 



2. 
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etven the Quadratic relation defined by: x = 3 y2 + 30 y + 68: , 

a) Wrice it in x = a (y - k)^ + h form. 

b) Determine the axis of s -nnnetry. 

c) Determine the coordinates of the vertex. 

d) if .the relation is a function, state the naximum or minimuia value. 

e) Sketch the graph of the relation. 

. ■' 

Gt on fhfc .tic relation defined by f(x5 ='5 - 6 x + 8: 

a) Write it Hn f (x) "a (x - h)^ + k form. 

b) Detersnine the axis of symmetry. 

■y 
I 

c> Determine the cocfdinatea of the vertex. 1 

d) if the relation is a function, state the maximu:n or minimtS value. 

e) Sketch the graph of the relation. 

niven the quadratic relation defined by t9= -2 y + 6 y - 7: 

a) Write it in x « a (y - k)^ + h form. 

b) Determine the axis of symrcetryj 

c) Determine the coordinates of the ver'"--. 

d) If the rel'-' :oh is a functic.-i, stat 

e) Sketch the graf " the felatioh. 

VIii-6 
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PERFORmNCE OBJECTIVE VIII- 2 (Continued) 

4. Gi^ri the quadratic relation defined by f^xj « -2 - 12 x - 22 : 

. a) Write it in f <x) i a - h).^ + k form. 

_ I 

b) Determine the axis of syrmnetry. 

c) Determine the coordinates gf the vertex. ' ^ 

c-: If the relation is a function^ state the maximum or minimum value, 
e) Sketch the graph of the relation. 

PERFbR^lANGE eBJEeTIVT! . . • 

Given a narrative, problem invdlvitag the maximum or minimuiTi ,v5?.lue of a 
function^ translate tc en equation ^nd solve, 

1, W. & G. Realty estimates that the mon»:h p" in dollars from a 
buildirg "x" stories high can be fout i bv ^ -2 x^ 44 x, Wh^it 
height building V7buld give the company the most profit? 

2, Fror? sll pnirs of numbers whose difference is 40, detenn-tne the two whose 
product i.'s the least, : 

3, Hie Smith family used 200 feet' of fencing to enclose their rectangular 
yard. What are the dimensions an4 ^e area of the largest pool with 

a deck chat can be built and enclosed by this fencing? 

Dr. H^len West and her associates see lOD patients a day, and er,ch patient 
pays $20.00 for the office visit. She estimates that the group will lose 
four patients for ear^^ $1.00 increase in the office feei Find the mbsh 
profitable fee Tor .them to charge. 

^ IBi 



PERFORMANCE baJEJ^Trvr vm-S 



j Given its j^ftt^x -;^<.v ::^<it^3, Hsicrwin*: die ^equation of a circle. 



1. A circle has center {0^ 0) and a radius of 6? write*,its equa-tiorti 

2. ft circle has its ccnte^. at the origin aiid its radius equals 7j write 

its equation, 

3. \ circle has its center at (-5, 7) and its radius equals 5} write its 
equation # * 

4. ft circle has its center at (-1/ and its radius equals i^; write; ^ 
its equation 



PERPORMANCIS OBJECTrVE Vlli- 5 

— 2 

Sketch the graph of a relation in the form (x - h) + (y - k) 

i. Sketch'-'the graph of x" + y = 25. 

Ske- h the graph of . (x - 23 ^ + y^ = IS. 

3. Sketch thie graph of (x + 3)^ ^■ (y - 2)^ = 9- J 

4. Sketch the graph of (x - 4) ^ + (y + 3) ^ = 4 . 
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PERFORMSNCE OBJECTS 7111-6 

T • - - - — . ■ I ... 

■ - 

* wiv4.'n the coordinates of the foci and the sum of the lengths of the ' 
> focal radii, determine th e equ ati on o f t he e llipse, ■ 

1, Determine the equation of the ellipse \<rtiich has (3^0) and ^-3^0) as 
cbordihates of its foci and 12 as the sum of the focal radii- 

2, Determine the equation of the ellipse vhich has (0,5) 'and (8,-5) as 
coordinates of its foci and 20 as the sum of its focal radii, 

3, Determine the equation of the ellipse which has (0>4) and ( ^-4) as 
coordinates of its foci and 15 as the sum of its focal radii. 

4, Determine the equation of the ellipse which has (7,0) and (-7,0) as / 
coordinates of its foci and 18 as the sitm of its focal radii. 

ttiSHER OFDSR ASSES SfEST TASK 

5, Demonstrate the prof sdure for deriving cae equation of the ellipse which 
has (c,0) and (-c,0) as cdbruitlAtes of its foci and 2a as the sura of its 
focal radii. 



PERFORMANCE OBJECTIVE VIII-7 



Oiven an equation in the ^bnu — ^ + — 2 ^ ~"2 *?2 ° i> sketch the 

a b a b 

graph of the relation. 



2 2 

1. Sketch the graph of ^ ^ ^ * i. 



2. Sketch the grai 



,^ 4 • 



3. Sketch the gra^. v j+ ^ = 1. 

2 2 

4. Sketch thb graph of jg- + Ig" * i 



4:? 



PERFORMANCE OBJECTIVE VIIx-8 



Given the coordinates of the foci and the absolute value of the difference | 

j 

of the focal radii, determine the equHtion of the hyperbola. j 



1. Determine the equation of the hyperbola whiqh has (0^ and (0,-6) as 

__ __ __ _ :__ 

coordinates of its foci, and 6 as thr^ absolute value of the difference 
of the focal radiJ^. i 

Determine the equation of the hyperbola which has (0,7) and (0,-7) as 
coordinates of its foci, aixi 12 as the absolute value of the difference 
of the focal radii. 



VIII-10 



3. "t^tertnlne the equation of ' Sola «hi (5^0) avd (-5^0) as 

cbbrdihatea of its foci and g as the absolute value of the difference 
of the focal radii. 

i _, 

4. betenntne the equation of the hyperbola which h^n f3,Cr i^nd (-3^0) as 
coordinates of its foci and 4 as the absolute vai.u« b^ tL^ difference of 
its focal radii. 



HliSlIER ORDER ASSESSMENT TASK 

j. Demonstrate the procedure for deriving the equation of the hyperbola which 
has (c,0) and (-CjO) ks cbbrdiixates of its foci ^nd 2a as the absolute 
value of the difference of its focal radii. ; 



PERFORiVlANCE OBJECTIVE VIII- 9 



Given am equation in the fbznh - ^'2= 1 or - ^ = 1, sketch th^ 



graph of the hyperbola , 



1. Sketch the graph of 

2. Sketch the graph of 
3* Sketch the graph of 
4. Sketch the graph of 



2£i . = 1 

4-9 • 







16 


4 






36 ;" 


4 










4 


64 
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PERFORKRJ^CE OBJECTIVE Viil-lO 



Given a quadratic equatiSn in the form Ax^ + By^ + Cx + Dy + E = 0: 

a) Identify the^ conic. ^ 

b) write the equation in standard form. 

c) State the appropriate basic properties 

(for the circle, its radius and center? .for the parabola, 
its vertex and axis of syinmetry, for the ellipse ^ its x and y 
intercepts and the leh9fr'"^:v of its major and minor axes; for 
the h^^erboia^ its inter.->^pts, and asymptotes), 
dj s^^etch the graph. 



part: &4 Match, each of tfie eq- tibns 1 - 12 with the name o£ its graph'. 

a) line bj circl.i^ c) parabola d) ellipse e) hyperbola 
i." 2x^ + 2y^ + 4y - 9 « 0 
s. <x - y - 3 = 0 

3. JC^ - iOx - y + 28~'= 0 " 
49 0 



4. + y2 



6x - y + 28 = 0 



7 



5. X 

7. 4x^ + 25y^ - 100 = ,0 
8. 

9. - 

ib. x^ -'y2 - 15 = 0 

11. 25x^ 9y2 - 225 = 0 

12. y^ - 3./ - x + 13 =^ d 



16 16 

-16x^ + 9y^ - 1^ ^ 0 



ERIC 



PSRFe»ttNCE OBJECTIVE VIII -10 (cohtihued) 
13 i 3y ^ - 8x - 6y - 3 « P 

14. - 2/2 - 4x * 6y = e 

15, 2x^ 2y'^ + 4y - 4x - 9 = b 



gart B 

For numbers 3r 7, 8, 9. arid 12 of Part A: 

a) write the equat: "mh ZTt^nflafd form. 

b) State t- v--ic ; ^'-i^^erties (for the circle, its radius arid 

c^^iter; for the parabola, its vertex and axis of syinitietry| 

___^ 

for the ellipse, its x and y intercepts arid the lengths of 
its major and minor axes; for the hyperbola, its inter ':.'epts 
arid asymptotes) , ^ 

c) gcetch the graph. 

For each highiar order asses-merit task (13^ 14^ ahd 15); ^ 

a) Write the equation in sirandard fcra* 

b) State the basic properties (for the circi^, its radius and center 
for the eiitpr,^, its ,center, lengths its major and tairior axeSi 

I coordirtatei; of the eridpoirits of major and minor axes; the 

hyperbola, its center, the lengths of its transverse and conjagatv 
; r^xes, the coordinates of the '^tidpoi r<; of the transverse and 
conjugiite r:xes). 



c) Sketch the grap^, 



viii-13 



PERFORKRNCE OBJECTIVE VIII- il 

p ^ - 

Graph the subsets of the plane defined by a quadratic inequality 



1. Graph the inequality y > - 4. 

2. Graph the inequality 9x^ 'n""'^ 36. 

3. Graph the inequality (x - 3;^ + (y + 2)'> 25. 

4. Grapji the inequality - 4y^2 16. 



PERFORMANCE .OBJECTIVE VISl-i2 




Sketch a hyperbole in the form xy = k, where fc f 0. 

1. Sketch the function xy = 6. 

2- Sketch the function xy = -4. 

1 

3. Slcetch-the function Jsy^ -■ 

' ' _ . _ i4 

4. Sketch the functicn = J" 

"J 



191. 



VIII- 3^ 



Given a narrative problem involving inverse variation , 
translate to ah equation and solve-* 



1. ft X varies inversely as and x = 3 when y is 8^ find y when x is 4- 

2, If y varies iSverseiy as x^ ajid y i-s^when x^is 3, find x when y-is 9, 
3- The rates of two meshed gear wheels are inversely propbftibnal to the 

'diameter of the wheels, if Cne t?heel has a diameter of 6* inches and 

revolves at 750 r.p.m., at what rate does the other wheel revolve, if 

it has a diameter of 10^ inch^"? 
\ \ 
4. The amount of light failing on a given spot is inversely proportional 
' t . ■ ^ 

to the square of the^ distance between the spot and the source of the 

light. If the spot is 8 lumens >7hen the soOrce is 30 feet away, how 

■ much light falls oh the spot when the source of the light is 15 feiet 

away? ' " 



PERi-C.RlvWr" JHJECTIVE 'Vlll'-ia 



Giver .^i^.^rativ'e problem invoiving joint or corabihed 
variations r tramsxate into an equation and solve. 



!• If X /o'.-xes jointly ?s y and as the square of z^and x = 48 when y = 3 
and 2 = 2.y determine x ^'hen y = 6 and z = 3", 

2, If X varies directly as the square of y and inversely as z, and if x ^ 2 
when y == 3 aiiri - ~ 27 . de+- ermine x when y = 2 and z = 24, 

3, The pressure (pj r.eeded to force water thro^h a pipe varies directly as 
the square of the -^^-elocity (v; and inversely as the radius (r) of the 
pipe. If the pressure is 75 pounds when the velocity is 5 and the 
radius is 2, determine ' the pressure when the velocity is 6 and the 
radius is 4. • 

4, The volume (v) of a right circular cone varies directly as the product 
of the radius (r) squared and the height (h) . .If the volume is 432 cu. 

cm when the radius is 4 cm and the height is 9 cm, determine the^ radius 

_ •• _» _. __ ■- 

when the voliime is 972 cu. cm and the height remains at 9 cm. 



viii-16 



ENRICHMENT 



Determine th? ?<^\-ation for a conic, given the focus, directrix, 
and eccentrici • > 



!• Determine the equation of th^ cbhi^c Vjith focus (1^0), directrix x 
and eccentricity e = ^ i 

2. Determine the equation of the conic with focus (1^$)^ directrix x 
and eccentricity e = ^ . . ' 

3i betermin^ the equation o£^^he conic with focus (6,lX'directTfix x 
and eccentricity e = I. > • / 



7' ?* ? 



4. Determine the equation of the conic with focus (0^- /3) ^ 
directrix y , and Eccentricity e = , 



) • 

UNIT Vlii - CONIC SECTIONS 

ANSWERS 

-1- ■ . . - 

VIII- 1 « 



1. 




2- X = -|(y +1)2 

3; 'Isf = 7 (x - 4)2 + 2 

viii-2 

1. a) X = 3 (y + 5)2 - 7 

b) y = -5 

c) (-7 

d) Not a function 

a 

e) 
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a j f (x) =3 


(x 
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|2 
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5 











b) X = 1 

c) (1, 5) 

d) Mihimvm value =1 
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UNIT VIII 



CONIC SECTIONS 

. 3 



•r 



Vili-2 (cotitiriued) 

r 

2. e) 
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3, a) X = -2{y - |) 



b) = I 



2 2' 



5 
2" 




VIii-i9 



4 



- ^iT 'nil 

'ANSWERS 

Vlli-2 (cbhtiriued'i 
4. 

aj f (X) = -2(x +3)2-4 

' . b) X ^ -3 

c) C-2, -4.. 

d) Maximum value = "4 
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1. . 11 stories 

2. 20? -20 

3- 50' X 50' ; 2500 sq, ft', 
4, $27 .SO 

... v:n-2 



^ CONIC SECTIONS 

1. + = 36 

2. x^ + a 49 

3. (X +' 5)^ +- (y - 7)^ = 25 

4. (X + 1)2 + (y + 4)^ = 3 

VII I - 5 



1. 



2. 
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/UNIT Viii - eotiie sections 



ANSWERS 
VIII - 6 



JO / 




2- IT ^100 = ^ : 




IT 64 ^ 




8i 32 










> 










F*_P_tFP ^ 2a 




/ (X+C)2 + y2 + ./(x- 


.c)2 + y2 = 2a . 


/ {x+c5^ + = 9a - 








- 4^' /(X- 


c)2 + y2 + (x-c)2 + 


x^ + 2xc + + y^- 




4a2 - 4a/(x - c) ^ + 


y2 + x2 - ^XG + c2 


4xc - 4a^ = -4a /fx- 


-Cj 2 + y2 - . 


a^ - xc ^ ^ /(x-c)^ 


+ y^ 


a^^- 2a^xc + x^c^ = 


a^ (,x^ - 2xc 4-0^ + 


a^ - 2a^xc + x^c^ =• 


3^x2 - 2a^xc- + a^c^ 


- a2c2 = a2x2 - 




a^Ca^ - c2) = x2(a2 


- c2) \+ aV ^ ^ 


a^b^ = b^x^ + a^y^ 

^ ^ NOTE: 


a 


> c ' 


a2' > c2 , ■ , 



+ a2y2 



a2 - c2 > 0 

let a2 •• c2>= b2 



VIII-2i . 
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ANSWERS 
Viii - 8 :- 



1 

■^•9 27 ^ 



UNIT VIII - CONIC SECTIONS 



36 



= 1 



16 



ERIC 



x2 y2 



PF' - PF •= 2a 




/(x + c)^ + = /(x-c)^ + = 2a 



/(x~+" 



+ y 



^ = 2a + /(X - c)'' + 



(x + c)2 + y2 = 4a2 +. 4a /(x - c) ^ + (x-c) ^ + 

x2\+ 2xc + c2 + y2 = 4a2^Y'5a/{x - c)^ + y2 +,x^ - 2xc + + y^ 



4xc - 4a2 ^ 4a /(x - c)^ + y^ 



xc - = a /(x - c)^ + 






x^c^ - 2xca2 + a"* = &^(x^ - 2xc + + y^) 




NOTE' 


x2c2 - 2xca2 + a'* = a^x^ - 2:i^a2 + 32^2 + a2y2 




c > a 


x^c^ - a2x2 - a?-y2 = a^c^ - a"^ 




c2 > 


x2(c2 - a25 - :.-y2 ^ a^tc^ - a2) 




c2 ~ 


x2b2 - a2y2 = a^b^ ■ 

> * 




iet 






; c2 -: 



a^ > 0 
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ANSWERS 
Vlil - 9 



tJtiiT Viii - eoNic sections 



VIII-IO 



Part A 





VIII -24 



'i 'trNiT viii eeNie sections 



ftNSWEf;S 

Vlll-lb (continued) 
Part B , 

aj y ^ (X - sf + 3 

b) vertex (5, 3) axis of 
. symmetry 5c = 5 

- c) ' 
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x^ _ * 

b) (5, 0); (-5, 0); (0, -2) ; 
(0^ 25 major axis id, minor 
axis 8 

c) 

rrrr 




b) (d, d) ; radius 4 



c) 




12. 
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y2 _ x2 , 
16-9 

b) (0, 4); (b, -4); asymptotes 

- 4 ^ - 4 
y = and y = ^ 



c) 
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a) X = (y - 4)^ -3 

b) » vertex (-3, 4) axis of symmetry 
y s 4 

or 
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miT viii - CONIC sections 



ANSWERS. . 

yiil-lOB (conttnaed) 



13. 



ix - 1) 



= 1 



b) center (1, 1); length major axis 4; 
iehgth of minor axis 2 
end pts major axis (1> ~1) » (1» 3) 
end pts. minor axis (2.7, 15 (~.7> 1) 



14. 



a) 



1 
4 



(x - 2) 

IT 

2 



= 1 



b) center (2,-1.5); length transverse 
axis 1; length of conjugate axis 
end pts. transverse axis {2, "D » 
(2, -2); ehd pts.; conjugate axis 
(2.7, -1.5), (1.3, -1.5^ 



c) 
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UNIT VIII - CONIC SECTIONS 



ANSWERS 

VIII-lOB (Continued) 



15. 



a) '(X - 1)2 + (y + 1)2 = ^ 



b) center (1, "1); radius 



c) 
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tiNiT VIII - CONIC SECTIONS ^ 

1 



ANSWERS 
Vlil-11 



1. 
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1. 
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UNIT VIII - CONIC SECTIONS 



ANSWERS 

viii-12 (continued) 
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VIlI-13 



1. xy s= 24 = 4y; 6 

2. x^y = 243 = x^9; l/J' ^ 

3. (6) 750 = 4500 = lOx; 450 r-p.m.' 



4. 3(30)'' = 7200 = (15) ^x; 32 ixamens 



VIII-14 

1. X ^ 216 

2. X = 1 

3. p ^ 54 

4. 6 « r 

Enrichment 
1. * 3x^ + 4y2 



x^ y2 
4 3 



12 = 0 or 



2, 5x^ - 4y^ - l|fix + 32y + 506 = 

3. 3x^ + 4y^ = 34x - 8y + 99 « 0 . 



4. 2y2 = x^ - 2 = 0 



or 



2 - 



= 1 
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ONiT IX - SYSTEMS OF OPEN SENTENCES 



PURPOSE 

Thldunit extends the concepts and procedures learned in Algebra 1 to solve 
problexas that cbhtaih systems of open sentences i 

OVERVIEW . " 

This unit develops the student's skill ih sbivlhg linear and quadratic open 
sentences, using graphical and algebraic methods, 

SOM performance /object^ than fora assessment measures* Those 

items that best suit instructional needs may be selected. 

SUGGESTIONS TO fffi ^^Et 

_ _ >__. 

Cotbputer Applications: BASIC BASIC ^ Coan, pp, 182-186; Algebra 2 and 
-a; Trigonometry , bblciahi (1978) , pp. 123, 135; 

^Igebra Two with Trtgonometry , Foster, p, 79; 



omputer Programming txt the BASIC Lang uat^e, Golden, 
pp. 96, 170^ 211 (#42), 213. (#55): Algjbr a l>^d and 
Trigonometry , Keedy,. pp. 123,_155; and Alg e b ra^^e with 
T rigonometry , Payne, pp. 522-524. 



The time allocation for this unit is 15 days. 

VOCSBULSRY ; . ' 

system of equations > ^ 

lihear^quadratfic systems of equations 

quadratic^quadratic systems of equations ' 

ordered triple • ^ 

octant 

ENTERING PERPORM&NCE otJeCTIVES 

1. Graph a pair of liiiear equations to determine the solution set. 

2* Solve a system of linear equations in two variables using the addition 
method. ^ 

3w Solva a system of linear equations in two variables tising the substitution 
losthod* 



DiAeNOStiC tSSf KEYED TO ENTERING PEEIFDRMANCE OBJECTIVES 



1, Graph the following pair of equations on the same Cartesian coordinate 
system; 2x + y " 5 * f 

__ •_ _ • . * ^ 

X - y « -3 

Write the point of intersection as an ordered pair. 

2. Gse the addition method to solve the system of equations: 

4x + 3y - -2 , 
X - 3y - 7 

Write the solution as an ordered pair. " 

3 4 use the substitution''method to solve the system of equations: 

■ ) 

:23e - 5y i 1 | 

X - 2y + 1 ^ 

write the solution as an ordered pair. 



■tJNir ix - SYSKMS of ofeS sentences ' > ' 

1. Determine the maximum number of pbasib intersection points of tfie graph 
of linear-quadratic and quadratic-quadratic systems of equations i ' 

2« ,Determine' the solutibh set' ^f a system of linear-quadratic equations 
uilng the: substitution method. , ^ . 

3i Determine the solution set of a system of quadratic-quadratic^^i^U^t^ 
in two varii)ies using either thejsubstitutibn or addition method. 

4; Given an ordered triple^ construct the coordinaj:-e bb^T of the point i 

5r Given a equation bf a plane.^ construct that part of the plane that is 
in the first bet ant; 

- - - . ^ . • _ - ' 

6« Determine the solution set of a system of linear equatidns in three 
variables. ^ - * ^ 

7i DeterSne the solution set of a system of linear inequalities in two 
variables by graphing. ' , 

8, Determine the sblutibn bf a narrative problem involving a system of open 
sentences. 

9m Graph the subsets of the plane defined by a system of quadratic 
ineqiialities. 

ffae Cramer's Rule to solve a system 6i linear equations in thrie variables. 



UNIT IX - SYSTO OF eFEN mms 



CROSS mmm to currently used and/or approved texts 



OBJECTIVE 


iVil r\ Ani 

' mm 


(1978) 


(1980) 


ruoLcL 

(1979) 


(1978) 


Pavnfi 
(1977) 


Sdbei 
(1977) 


Sbrcienfrev 
^(1973) 


Travers 
(W78) 


• 1 


324-331 


357 


368-378 


235-237 


448 


378 

.,• t. ' 


306-30? 


37"3-380 


334-336 


2 


326-328 


358-361 


370-373 


238-239 


145-447 


1111 
'382 


305-310 


375-377 


mm 


3 


329-331 

V 


362^364 


374-375 


23B-239 


f48-449 . 


382 


306-310 


378-380 




4 


iG9 


t 

141-144 , 


139-142 

. f 


mm 




r 


mm 


mm 

f 


211-213 


r 

5 


: 105 


145-150 


1^-150 


■ H 


mm 


977 


- -- 


« ■ . 

/ 

/ 


212.213 


6 


164-110 


150-153 


150-154 




109-113 


277-280 


142-145 


117-121' • 


215-217 


1 


111-115 

11^-117 


130^136 


126-128 


\ 

91-92 


148-154 


273-276 


154-161 


114-117 


218-220 


8 


328. 


124-128 
mill ., 




mm 


447 

1 

450 
Mid 


258-259 




117j 121 

in 




271-272 

m 


145-152 


206-209 
343-346 


9 


324-325 


4- 


Ml* 


mm' 


■r 


383 


208-210 


373-375 • 


336 


EilCHHENT 


560-561, . 
574-576 


157-160 \ 


155-158 


84-86 


553-554 


286 


168-169 ^ 


f 

525-527 


559-560 • 
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PERFORMANCE OBJECTIVE IX- 1 



_ . e ^ ... 

Deterxniiie the maxistuia numlger of possible Intersection points of the 
grapl^of linear^quadratic and qiiadratic-quadra^ systems of e<}uatibhSi 



4^ 

1. The graph of a system of equations consists of a circie and hypei^ia. 

The maximtmi number of points of intersection is: 

a) 0 ' 

2 . . . . . " . 

d) An infinite ni^er 

e) ^lon6 of ^e above . 

2. The graph of a system of equations consists of a line and an ellipse. 
Ttm maxiimjm number of points of ihtersectibii is: . 

4} 1 . ' ^ " • ■ 

b) 2 



d) . An infinite number . / 

C ' ' - ■ " - . ■ ■ • 

e) Nbhe of the above ^'^^^ 

• ■ ' '_ '" 

-_ _ _ 

The graph of a system of equations consists of a line a hyperbola. 
The maxiirnmi number of points of intersections is: 
a) b 

by a ' - * , 

•c) 2 ' ' 

<3) 3. 

eH NOne of the above . * { 



PERFORMANCE' OBJECTIVE IX- 1 (continued) ;j 

4i. The graph of a system- of equations consists of an ellipse and iarabola. 

■ _ _ _ , - _ _ . : ' 

The asaximom nonber of points ' of intersection is: • ^ 
a) 0 _ ^ . • 

B) 1 s • - 

7 . , • 

c) ' 2 .i . 

d) 3 ■ ; 

ej Mone of the above .... 
5, The graph of a system of equations consists of a parabola and a circle. 

■ The- maxiicm number of points of intersection is : 

^ 3 ■ . _ ■ , " • { 

b) .4 .. . . ^ ■ 



c) " 5 " ^ . • . -i i 

d) • 6 . 7 - , 

e) an infinite number , ' ' 

6. The graph of a system of equations ' consists of a line and circlf - 
jJ The naximum number of points of intersection is: 

a) 0 - ' 

b) i • • 

c) 2 . ,• .. 

d) 3 

e) None of the above 



PESp'ofiMftNCE OBJECTIVE IX- 1 fcbntiriuedj 

■ _J _^ ' '_ \ _■ - 

7-i 'the graph of a system d 'equatibhs dohsists of two ellipses. The 

' ntaximicn nunlser of points of intersections is : 

a) i . 

\ , b) 2 ' • : • 

c) 3 N ' • 

d) 4 

* 

e) None of the above 

8. The graph of a system of equations consiats of a line and a parabola. 
The maxiiaum riuinber of points of intersections is: ^ 
aj i) 

c 

' c) 2 . ^ • 

d) 3 . :, J > . 

e) Mi. infinite nuiaber 



r 



ERIC 



IX- 9 



215 



PEM'OBMANCE OBJECTrVE IX- 2 



Dete^iine the solution. set of a system .of lihear^quadrattc 
equations oaing the suba tittitioti m ethod. 



1. oae the substitution method to determine the solution set of the systemi 

A .-y * xV . - • • /: 

^ ' y i 3x + 4 ; • 

2. use the substitution method to determine the solution set of the system: 

" - • x » 4y . . ■ 

+ y^ « 17 " 

3. use the substitution method to determine the solution, set of the system: 

■ 2x^ + y^ * 2,4 - . ■ ■ 



y « X 



4. Use 



the substitution method to determine the solution set of the system: 



x^ - y^ - 12 



2x • 



IX-10 



PERFOKMftNOB OBJECTIVE IX- 3 



Determine the solution set of a system of quadratic-quadratic equations 
in 'two variable^ using either the substitution or additicm method. 



i. Determine the solution s^t of the system: 
2x^ + y^ * 9 w 



+ y^ « 5 ^ 



2. Determine the solution- set of the system: 
* 2x^ + y^ » 4 . 
X + y * 2 



3, Determine the sblutidh set of the system: 

y^ - xf - 3 - 
xy « 5 

4, Determine the solution set of clfe system: 

y * x^ + 3x + 1 :/ 



4 



Y;^ 2x^'- 3 



5j Determine the solution set of the system: 
3cy * 5 



PERFORH&NCE OBJECTIVE -IX-4 . - 

Given an ordered triple, construct the cbbrdinate box of the point. 

1. , Cbnstrucft^the CQord box o^ the point (2, 5, 3). 

2. Construct th^ coordinate box of the point (4, 4, 1). 

3. Conatruct the coordinate box of the point (3, 2, 4). 

4. eonatruct the coordinate box of the point (1, 3, 5). - 



PESFeSmSiSE OBJECTIVE IX-5 ' ; 

Given an equation of a plane, ^construct that part of the plane that ia 
in the first octant. ^ 

1. eoBStruct that part of the plane 2x + 3y + 4z - 12 that la in the 
first octant. 

2. Construct that part of the plane x + y + z =» 4 that is in the first octant. 

3. Construct that part of the plane 3x + y + 3z i 6 that is in the first octant. 

4. Construct that part of ^he plane x + 5y + 2z » 5 that i's in Se first octant. 



Determine the solution "set of a system of linear equations in three 
variables., 



1. Determine the solution set of the system: 

3x + 4y - z « -10 

X + 2y - 5z « -22 

2a: - y + 3z - 8. - 



5. 



The solution set is: 
a) {{1, -2, 5)}^ 
b5 {{0, 0, 10)} 

c) n-2, 4)} 

d) - {(4, -8, 2)} 

e) None of the above 



2. Determine the sblutiqh set of the system: f 
^ 2x + y + z » 7 
X y - z » -1 
33g - 4y - 32 » -1 
The solution set is: 

a) {(2, -2, S)} 

b) {(-2, 5,' 2)} . " . 

c) ^{(2, 2, -5)} 

d) {(5, 2, -2)} . 

; e) ^1 ; • 

f ) None of the aibbve 



m]x3 . 2 IB 



PEBfORKANCE OBJECTIVE (continuedj 



3i betermiha the solution ^set of the system: 
3x + y - z « -4 

2x + y + 2 ■ 3 
X - y + 2z - 3 

The solution set is: 

a) .{a, 2, 3}} 

b) {(3, 2,1)} 

c) {(-1, -2, 3)} 

d) {(-1, 2, 3)} 

e) NdheVof the above 

4. Determine the sblutibh set of the systems 
2x - y + 3z " 10 
3ac + 2y - 42 « -8 
3c y - 3z * S 
iba sblatflbn set is: 

b) {(5, #)} 



69- - 23 



•)} 



d) ({1 

e) None of the above 
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PERFORMANCE OBJEefiVE iX-7 



Determine the solution set of a system of linear inequalities 
in two variables by graphing. 



1. Determine the solution set of: 

2x - y 2 

y ^ 2s. 
by graphing. 

2. Determine the sblutibh set of: 

^< 3x + 4 . 
y > I X - 3 
by graphing. 

3. ^'Determine the sblutibh set of: 

-J 

2x ^ y ^ 2 

-X + 3y ^ ^6 
by graphing. 

4. Determine the sblut. ... set bf : 

-X + 2y S 4 
2x + 3y < 6 
by graphing. 

5. Determine the solution set of: 

X ^ 3 
y ^ 2x + 1 
by graphing. 
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PEHFORHANCE OBJECTIVE IX-7 (continued) 



HIGHER ORDER ASSESSMENT TASK 
~ V 



6. JSark Company ^lanufactures two types of auto parts, both of which require 

two machines. Each machine Is available for a mxifiraa of 180 minutea a 
d&yr. Part A takes four minutes on machine I and three minutes on mach^ine ii; 
it will yield a profit of $8.00. Part S takes five -minutes <m machine I and I 
six minutes on machine It; it will yield a $12.00 profit. How many of each 
part should be produced to, maximize the profit? 

7. Mr. Green plans to make two types of punch for a large party. He has on 

# ■ • . 

, __ - ? _ _ - 

iiand 32 units of conctsatrate A and 54 units of concentrate B. Each liter 
of type i p3nch requires four tmits of A and one unit of B. Each liter of 
type II punch requires one unit of A and six units of B. Determine the 
mtxtmm ntSber of liters that Mr. Green can nake. 



EC- 16 • 



PERFORMANCE OBJECTIVE IXr-8 



Determine the soltiticn of a narrative problem involving 
a system of open sentences. 



■ . . . . _ _ _L I 

1. Detezmirie all pairs of integers for which the sum of their squares 

is 25 suid the. difference of their sqiiares is 7> . 
2; ft rectangular lot which lies with its longest side on a river's edge 
/ has 2m area of 72 square meters i If the owner wishes to fence the 

other three sides ^ he will need 25 meters of fencing. Determine the 

dimensions of the lot. 
3; betemine, all pairs of integers for which the product is 12 and the sum of 

their scares is 25. ; - 

4., Determine the lengths of legs of a right triangle ^ose hypotenuse is 

_ _. . • _ _ . ... 

13 centimeters and whose airea is 30 square centimeters. 

5. Determine the measures of the angles of a triangle if twice the firsts 
43lua the second, is equal to the thirds and if the second plus the third 
is 26 ^re dian three times the first. : ' 

S. Beatrice^is five times as oid as Qitk. Ten years from new Beacrice will 
three times as old as Dick will be. Find the age of each. 

7. A shopkeeper sells a blend of coffee for $4.25 a pound. When mixing the 
blend he adds together coffee beans selling for $3.50 a pound and beans 
selling for $4.75 a pound. If he wants to prepare iO^pbunds oF blend, 
how many pounds of each kind of coffee must be mixed? 



PERFOBMANCE OBJECTIVE IX-8 (contl,nued) 

I 

Bi Ralph paddied his kayal? up the creek to hla brother's Igloq tn f our hours; 
A storm caused Ralph to be left up the creek without a paddle; but using a 
Mike-shift oar, he returned downstream to his starting point in 2 % 'hours* 
if the round trip was 24 kilometers, find Ralph's average rate and the 
rate o* the ctjrrent. 

9. Mr. Jenkins fini'shed his bus route and counted tiie change in the coin box. 
He found a total of 320G coins worth $398. OO. If tie coins were dimes and 
quarters^ how many of each coin did Mr. Jenkins have? 

PESSHDRMJyjlCS OBJECTIVE IX-9 



Graph the subsests of the plane defined by 



a system of inequalities. 



Graph the fblldwing systefln^of^equaiities 



X? + (y - 1)^-^ 4 



2. Graph the following systan of inequalities: 

x^ :^ y^ - 16 < 0 
+ 8y^ > 32 

3. Graph the foiiowiftg system of inequalities: 

y2^6y + 7+ x^ d 
y^ - 9x^ < 9 

4. Graph the fbllbwirig system of inequalities; 



r 



EZOIICHMENT ^ 




1. Use Craiser^s Rule to solve the system: 

-i + 5y + 2 » -5 
23t + 3f -5z - 7 
X H- 4y -F 32 * 9. 

2. Use Cramer's Rule to solve the system: 



-3c - 2y + 2 - 4 . 



2s: - y + 3z - 7 
3x -<- 5y - 2 « -4 
3. Use Cramer's Rule to cblve t±ie system: 
X + ^y + 2 ■ 6 
-.3a: + ' y + 62 * -3 
2x + - 2 s 3 
4; Use Cramer's Rule to solve the systetm: 
- 3x + y + 3z i 

iy +^5z • -3 \ 
-6x - 2y + z * 5 



t IX-19 
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-mrtT ix - stltais oP'Qpen sentences 









I. 




2. 




3. 


c) 


4. 


e) 


5. 


b) 


6. 


c5 


# 

7. 


e) 


3. 


c) 


iXr2 





■s 



i. 

2. 
3. 
4. 

IX-3 
1. 

2. 
3. 

4. 
5. 



{{4, IS), l-U !)} 
{'{4, 1), (-4, -i)} 
{(2/2, 2^), (-2^, -2*^)} 
£(2i, 4i), (-2t,-4i)} 



IX-4 

i. 



2. 



3. 



{(X, y)! (2, i), (-2, -ih 

(-2, 1), (-2, -1)} 
{{X, y); (*^, 0) , (-*^, 0)} 
Ux, y): (i,2), (-1,-2), (21,-1), 

(-2i.i)} 

{(X, yj: (4,29)* (-i.-i)} 
C(x, y): (5*1)* (1.5)1 



t 



1 y 



4- 




4- VI 



4. 



a 

' I 
t I 

ii 

I i 
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UNIT IX - SYSTEHS OF OPEN SENTFK'jES 



IX-6 

1. c) 

2. fi) 

3. d) 

4. e) 

IX-7 
' i. 



-T 




ERIC 
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UNIT IX - SYSTEMS 0F OilN' SENTENCES 



ANSWERS 



IX-7 (coGtiriued) 




/ 

ffieSBl ORDER ASSESSMENT TASK 

. 6^ (20, 20) 
^7. 14* ii tits 



UNIT U.'-' SYSTEMS OF OPEN SENTENCES 



.ANSWERS 

- 1. {(4, 3), (4, -3), (-4, 3), (continued) ^ 




6. Dirk-- lb years bid 



Beatrice- -50 years old 



7./ 8 lbs of $3.50 coffee 




ERIC ■ 



miT IX - SYSTEMS OF OPEN SESTEN^S 



ANSWERS 



IX-9 (cbntlniicd) 
4. , 




1. ((fi, 0, i)V 

2. |(-3, 2, 5)| 

3. , g I. 3. 4.5J 

^ 2 2 2 

4. -4. 1)V 
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UNIT X. - RESL NUMBER EXPONENTS 



PURPOSE • 

Real traii^er exponents^ provide farther study of expressions and equations as 
backgroixnd for the exponential and logarlthialc functions in ITnit XI. 

dVHtViSS^ ' ^ . ^ 

This unit advances the_ study of exponents by supplementing whole ntSber 
extponents with integral ^ rational^ and irrational exponents. Although new 
material is introduced^ the Student should find the topics closely related to 
first semester work,* and, therefore, a break in the otheirwise rigorous second 
semester. 

SreSESTia^ TO THE mCHER 

r 

This unit^wlll progress rapidly if the student demonstrates mastery of the 
entering- performance objective. , ^ 

The basic negative exponent equivalencies: ^ " a^' zT^ * ^ (a ^ O) 
are np^ individual performance objectives, but should be emphasized. 

edtsputer Applications; Alge br a 2 and Trigonometry , Dolci^i (1978) //p. 397; 

Computer Progranmlng in, the BASIC Langu age^ Golden^ 
, pp. 50-51, 58, 137-138; and Mgebra Two aHd Trigbhbnietry 

Keedy, p. 335. 

llie tixx^ allocated for this unit is twelve days. 

VOCSBDL&RY * 

base ' . 

power 



. miT: X - REAL NUMBER. EXPONENTS 



FERFOBH&NCE OBJECTIVES 

U Given an expression irsvolving: 

a) a product of rational expressions 

b) a quotient 6£ rational expressions 

c) a power of a rational expression 

with integral exponents^ use the properties b£ exponents to determine an 
iquivall!ttt expression. 

2. Given an exp^essibii with positive integral exponents, rename quotients as 
products xislhg prbperties bf exponents. 

3i Given ah expressibh with integral expbnents, write an equivalent expression 
? using positive exponents, ~ 

Ja — 

4; Write a" in radical form, when "a" is a real number and 'S" is a rational 

ntssber; ^ 

5« Deterniine the equivalent exponential form for a given radical expression. 

6« Given ah express ibn in the fbrm write it in simplest form;. 

7i Given a rnxsober which can be expressed in radicai; form as write the 

radical with a smaller index by reducing m/h. 

8. Giveici an Indicated product of radical escpressibna wiph dif £e^ 

deinDnstrate the procedure for sin^iifying to a single radicai expression. 

9m .Given a radic^ equatibn in one variable, determine the solution set; 

_ ■ ■ _ _ _ 

10« Given ah expressibh with irratiohai erpbiiehtSs write it in simplest form. : 

1. Si^iify a given radicai es^ressibn; 

2. Given an exponential equation In one^ variable, determine the sbiutibh set. 
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HNIT X - REAL NlilER EXPONENTS 



CROSS aEFERENffi TO CURRENTtY USED MM APPROVED TEXTS 



OBJECTIVE 


Dalciani 
U973) 


Dolciani 
(1978) 


Doiciaht 
(198G) 


— — ~1 

Foster 
(1979) 


Keedy 
(1978) 


Payiie 
(1977) 


Sdbdl 
(1977) 


Sorgerifrey 
(197^) 


Tr avers 

(im 


1 


159-162 


m-177 


381-384 


304-366 


328-336 


Ml 
59 

? 94- 2 95 


67-72 


209-216 


115-120 


2 


159-162 


m 4 


171-175 


304-3G6 


327-329 


300-301 


72 


213-216 


119-123 


3 


339-3^0 


m ■ 


171-175 


304-306 


298-302 


r 256 
301 




38^-390 • 


119-123 


4 


339-341 


367-369 ; 


381-383 


311-313 


328-330 


302:305 


247-249 


389-391 


351-353 


5 


339.341 


368069 


381-383^- 


-3il-J13- 


.32B-330 


304-305 


248 


389-391 


351-353 


6 • 


339-341 




381-383 


311-313 


330 


304 




389-391 


351-353 


7 


339-341 


m m 


381-383 


311-313 


330 


307 


!53-254 


389-391 


351-353 


» 

8 


339-341 


368-369 


381-383 


311-313 


330 


307 


153-254 


389-391 


351-353 


9 


151-255 


370 


' 282-284 


321-323 


331-334 


309-313 


157-260 


172-274 ' 


296-2:98 


i 

10 


342-344 . 


372 


m m 


314-315 

►1 




m m 




190-393 


354-357 
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NlfilBER EXFOnS 




PI»PORMftNCT OBJECTIVE X-i 



GtvQn an expression Involving : 

a) a product^ of rational expressions 

b) a quotient of rational , expressions 

c) a power of a rational expression 

with integral exponents ^ use the properties of exponents 
to determine an equivalent expression. : 



i.. Using the properties of eaqponentSr simpiify each of the following 
a) • x^^ ^ i 
' b) . 

c) (sy)"' 
•) (X y-^)"' 

HOXE: 4 but of S for mastery) , ' 

■ , ^ .. , ■ r 

2. Saing the prbparties of esiponents, siaglify each of the following: 



/ 



b) 



2a^ 



c) (a^b)"' 



(NOTE: 4 of 5 for mastery) 



X-5 



PERPORMWICE OBJECTIVE X-1 (continuea) 

3. Uairi? the properties of exi>bheht3, simplify p the fbHowihg: 

a) ^3x*' • ■ 4x-^ ^ 

b) £l 



c) V4x~Y 

e) (a^b^o-h^ - ' \ r 
<NdTEi - .-4_Qi.3. . for , _._ 

4. tJsihg the properties of e^cpohents, simplify each of the fotlowing! 



a) X* • X* 



b) !L " 

c) (2x'')* 



d) ^ 

e) (xay**^)^ 

(NOTE: 4 of 5 for nsastery) 



ERIC 



X-6 



J 



Given am expression with positive integral exponents, rename 
quotients as products using properties cf e^^nehts. ' 



!• Write ^ as a product not in fraction fbrm. 

_5s^ _ __ 

2. Write — r- as * product hot in fraction form. 

y w ' • 

2^ _S 

^3.' Write ^ + ^ as a sura of products not in fraction form. 



2 2 1_ _ . _ - - _/ " - " 

4. Write 5x + x 6 + ^ « ^jas a sm of products hot in fraction form. 

X ,x 



PERPORMSNCE OBJECTIVE X-3 



Given an expression with inlbefral exp5nents, write 
ah equi^aiant expression using positive exponents. 



1. Write 



^-•2 i *^ ^ esqpressioh with positive exponents. 

2- Mr.4VS 3-1^2 „-l» 

write ^/yr - as an expression with positive exponents. 



2W 



3. Write a-^b + a'fe-^ 



as an expression with positive exfjohehts. 



4 6h-+*» (a ■^ 6}-^ _^ ; 

. "J^i-s . 2_ aar an expression with pbJitive expbhiSti. 

« 2 C D . 
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PEWORMftNCE OBJEGTiVB X-4 



m 

J! 



Virite a in radical form, wlien "a" is a 

reai^hunbor and la a rational number. 

n : 



1. Determine the' equivalent radical form for 7 



2. D«tennint2i the equivalent radical form for 2ah^. 



4- ^ 



2 1 



3. '^Determlne the equivalent radical form for 3x y 

_ _ - T T 

4. . Detennine tte 

_ _ ? 5- 

5, Determine thp equivalent radical form for x y • 

- ^ - h 

6, Determine the equivalent 'radical form for 5 a'^ b ^ 



PERPbftMftNC^ OBJECTIVE X-5 



Determine the equivalent exponential form for a given radical e35)ressioh. 



1. Determine the equivalent expcnentiaU. form for Vx^y 

2. betearmine the equivalent exj^hehtial form for av b c 

' 3. DetersuLhe the e<iuivalent exponential form for 5 • -If?^ . 



'4. beterminQ the eqaivaieht exponential form for ■*?§x - y . 



ERIC 
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PERFOW^CE OBJECTIVE X- 6 



Given an oxpressibh in the form write it in simplest form 



1. Write \^2^ ih simplest form. 



2. Write in simplest form* 



3. Write ^ x^^ in simplest form. 



4. Write ^1024^ in simplest form. 



KPf ORMANCE CffiJECTIVE 7 



Given a number which can be expressed in radical form as 
write Che radical with a smaller index by reducing 



1. Write as another radical with a smaller index, 

2. Write as another radical with a waller index. 



3. Write V1443? as another radical with a smaller index. 



4. ■• Write 3 s/64a^ as another radical with a smaller index. 



ERIC 
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PBHFORMftNCE bBJECfiVE 



Given ah indicated product of radical expressions witif~ different indices^ 
demonstrate €he procedure for simplifying- to a single radical expression- 



1. Deionstrat^ the procedure for rjimplifying (V^IC^ to a single radical 



expression. 

2. Demonstrate 

i 

expression. 

3. Demonstrate 



the procedure for simplifying { yfDW^ ^o a single radical 



the procedure for simplifying 0^)^^^) to a single radical 



4. Demonstrate the procedure' for sfcaplifying (^1P)(a^) to a single 

, - ? i 

radical expression. 



raRFORMANCE OBJECTrTE X-"^ 

. 



Given a radical equation in one variable/ determine the solution set. 



1. Determine the solution set for x if ^/ 5x 



7 * >|' 2x + 



2. Determine the solution s^t for x if \^3C - 4- + 3 0. 



3. Determine the solution Set for x if x -5-20, 



4. Determine the solution s^t for x if \/ 3x - 6; > 2 * x. 



5, Determine the ablution set f or. x tf 2/x*+ v^x-1 » 0. 



ERLC; 
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PERFORMANCE OBJECTIVS X-10 




i. Simplify (2 



2. Simplify (—|.)- 



3. Simplify 



4.,; sisiplify (3 



^) (3 



* 3 



). 



-5. Slmplifiy 1:3^ + Z^'^Cg^- 2"^) . 



I. Simplify given radical expressions. 



a) Simplify 



bj Simplify 




512 



3 /3^2."1 



2. 



Given an exponential" equation in one variable, determine the solution set. 



a) 8 



n 3 



« ft) 



n - 1 



32 



3x1-1 
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BNIT X - REAL mJMBER EXP0N:;.NTS 



ANSWERS 



X-1 



X-2 



1 » -a — 

li a) X * or —2 

b) ' 

c) X y or x'y^ 

d) p=a or 

- 3 

e) x"*y' or ^ 



1. x^ r-^ 

2. 3w-*x'y"'z 



3. 2a-3 + 5b-2 

4. 5x' + X - 6 + 2x-^ - x-' 
X-3 



2. a} 30a"» or ^ 

a 



b5 



^ 3a 

2^ """-Z 



-5 



c) a"*b"' or 



a-> 



e) a"*b"^ or -4^2 
a o 



^' a*b' 



2. w'x' 
3y*z 



3. 



4-. 



b + a^ 

_Jbi__ 
(a+b)' 



3. a) 12 



b) a * or TW 

cL - — 
-2 16 

c) iSx or ^ 



d) 



Sa-3_ 
4b' 



e) :a*b*c-* or 



4. a) X 



a?» 



b) X- 



,3- a 



X-4 

1. 
2. 



3. ^x*y 

i 3/ 



. 1 

6. 4/5a^b 



c) 2V* 



ERIC 



d) 2=-^ or x^^^ 
-a 



X aa 3 (a+bj ja ' 

^) 3C y or y 



a + 2b 



24Q 



X-12 



UNIT X - REAi NBJffiER EffONENtS' 
ANSNERS X-9 - 

f .4 , i- 2. ^ 

ii X y or (x y) ^ 

■f-y i. 3. [l25, -125} 

2. ab c or a(b'c' )' 

3. 5#5^ ^- 1 
J. 

3 



4. (8x - y) X-IO 



X-6 



3. M2X 



4. 6s/5ar 



2. Mol 



3. ^243x^.y* 



4. ^648x^'^ 



1. 4 



1. 8 o ^ 

1'6 

2. -i- 

32 



3. x' 

4. 64 



3. 2v'--^' 



4, 3 aVTfS , 

or J 

5. 3 - 2 or 9 - 4 



X-7 

1. ^^/g~" ENRICHMENT 

2. . 1. a) 2 ^/T 



b) V27 



t 
V 



2. a) 



J^'9 b) /I 



1. 



X-i3 



f _ _ 

ONit Xi - E3eP®lENTiAt AND EefiARITHMIC FUNCTIONS 



PURPOSE 

Logarithms Introduce an aitornative xnethbd for solving difficult problems 
involving products I quotients^ and powers of nuobefs. 



OVERVIEW 

This xinlt begins wi^ the development o exponential functions and their 
inverses^ The student learns to use the table and interpdlatie. Antl- 
logarithflts and the laws of logarithms are also studied. 

SOGGESTIONS TO Tffi TEACHER. 

The relatiohshlp^ between exponential and Ibgarittoic functions can be seen 
, through the use of their graphs and by an examination oi ixiverse functions • 

Some cohfusibh may b.e elindrated il^ the study of the laws of logarithms is 
introduced without encumbering it with interpolation. 

Since logarithms are the basis for slide rules ^ they can be introduced as ^ 
enrichment at this time. 

The use of calculatora for addition^ subtraction^ miltiplication, and division 
may be used at the discretion of the teacher for selected performance objectives, 

Canputer Applications: Algebra 2 and T ^ ^dnom etrv ,- Dclciahi (1978), p. 397; 

Algebra 2 and Tri gonometry , Dblciani (198Q) , pp. 410, 
414-415; Cbmputer Programming in the BASIC Language , 
Golden, pp. 137^. ($51, 52), 170 (#39). 

i ^ . . • 

The time allocated for this unit is approximately twenty days. "J 

VOCABULARY ^ ' 

oovmoh Ibgarithm 
characteristic 

mantissa ^ 

$inear interpolation 

^tilogarithm 

scientific notation 

exponential function 

logarithmic functibn 
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IMIT XI • EXPCttJENTIAL AND LOGARITHMIC FUNCTIONS 



EiramiNG PmeRMANCE ® JECTIVES 

l\ State a glvsn number tn sctenttftc notation. 

2« Given a niixxiber In scientific notation, write it in decimai form. 



biA6N0SfIC TEST KEYED TO ENTERING PERFORM/iNffi OBJEGTIVES 

if - . 

1. State in scientific notatt^: 63,400. 

2, State in scientific notation: 722 million. 



3. Write in decinstl form: 6.91 x 10^ < 



4. Write-in decimal form: 7.3 x 10 . 



eiooo'o 



UNIT s - moNanpiAt and woMiimtt - JNeiiONS 

\. Select exponenciai functions from a 11^ t of given functions. 

2. Conitruct the glaph of axi exponential function- with two first degree 
variables. . .. 

Z. State the domain and range of exponential functions. 

4i Given a logarithmic equation, write an equivalent exponential equatioSi 

5. given an exponential equation, wri^^ equivalent logarithmic equation. 

6. Given logarithmic equations of the form lbg53N - r wfiere^ two of the 

three variables are given, determine the value of the third variable. 

» ^ 

7. Write a givati problem as to the sum or difference of logarithms, by. using 
either one or both of the laws : log5 xy - log^x + logby 



f - iogfex - Ibg^y 

8. Usipg the law lbg],xr - r • logbx, write the equivalent expression for the 
logarithm of a power of a'aumbeV. 

9. Using the laws of logariflaa^i state a given problem as the Icsgarichm of 
a single number. 

iO. Using tables of connaon logfarithSs, name the mantissa of the logarithm of 
a given hiunber. : . 

: 11. Determine the characteristic of the coinmdn logarithm of a number^ 

12. Name the iantissa and characteristic of the common logaiithi of a number. 

13. Given log a, determine log x 10°), where h is integer. 

14. Using a table of cbmnwn logarithms, determine the aatilbgarithm of a 
given number. 

15. Using the laws of Ibgarichms, detertnine the logarithmic equation of 
products, quotients, and powers of numbers. 

16. Determine the common logarithms of products^ quotients, and powers of 
numbers. 

^ . 

17. Determine the sclutibh set of a logarithmic eqaation in one variable. 

18. Approxixnate logarithms and antilbgarithms of numbers not given in the 
tables by using linear interpolation. 

I9i Use common logarithms to solve narrative problems. 

20. Use comn»^ logarithms to solve a given GquatioSi 

h ' - 

"xX-3 ■ ' ' • 
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UNIT XI - EXPONENTIAL M IfleARMIC SaiONS 



moss REFERENCE TO CURRE NTIY U S ED mM APPR QVEB TEXTS 



OBJECTIVE 


Oolciaiii 
(1973) 


Dolciani 
(1^78) 


Dolciani 
(1980) 


Foster 
(1979) 


Keedy 
0978) 


Payne 
(1977) 


Sobel 
(1977) 


Sdrgenfrey 
(1973) 


Tr avers 
(W78) 


i" 


342-344 


371 • 
375 


390-393 


mm 


482-484 


m m 


■ • 


392-394 


m-357^ 


2 


342-344 


371' 


390-393 


331-333 


483-484 


322-324 


357-359 


392-394 


154-357 


3 


344-348 r 


mm 


390-393 


331 


MM - 

r 




358-360, 
364-365 


39?-4()0 


158-361 


4 


346-348 


376-377 ' 


390-393 


328-330 


487-489 


328-330 


365-367 


394-397 


158-360 


5 


349 


316-377 ' 


390-393 


328-330 , 


486-489 


328-330 


365-368 
^ 


394-397 


158-360 




346-348 


377 




331-333 


487-489 


331 


367-368 


40(i-403 


158-360 


7 


354-355 


379-381 


394-397 


335-337 


490-494 


335-338 


369-371 


409-412 


169-371 


e 


358-359 


„ 39i . 


406-409 


335-337 


491-494 


336-338 

< 


mn 


412-415 • 


373-;375 


9 


354-355 


381 


394-397 


335-337 


494 


337 


371 ; 


409-415' 


369-375 . 


16 


349-351 


3^^*383 


397-399 


339-341 


495-498. 


332-334 


576-378 


404-406 , 

ji 


362-364 



, CROSS mtm to mm\H 



— I 



OBjECTIVE 



12 



13 



15 



17 



18 



19 • 



20 



Dbiciani 
(1973) 



}49-35i 



382-383 



349-351 



349-351 



349.351 ' 



Dolclahi 
(1978) 



382-383 



382 , 



383-384 



(1980) 



39'/-39§- 



397-399 



(1979) 



339-341 495-498 



339-341 495-498 



397-39'i 



354-363 394-395 



j54-363 



395-396 
J98-401 



357 

363 



"35I-354 



363-364 



365-366 



411-414 



384-386 
396-397 



409-410 
414 



345-34? ,501-5 



335-337 



(1978) 



(1977) 



339 



339-341 



Sobel 
(1977) 



J75-378 



376 



339-341 497-498 



339-341 175-378 



339-341 499-500 



345-347 501-502 



342-344 



508 



503 



349-351 



333-334 



342-344 



342-344 



338 



345-348 



348-350 
352 



507-5()B 



351-352 



Sorgfinfrey;^ 
. (1973) • 



Travers 



404-406 



404-406 



378-379 



383-386 



409-415 



383-386 409-415 



371 . 
U86-388 



380-382 



387-388' 



386-388 



395-397 
402-403 



466-408 

412-416" 

• 419 



362^364 



362-364 



369-375 



369-375 



375 



365-36f 



379-382 



417-418 ■ 376-^378 



PEBFORMANCE O^ECTiVE JCI-l 

^ *« 

Select expohantiaa fxihcstibris from a list of given functions. 



1. Select the e3cpbhential function (s) from the following set: 

« x^, f(xj « 2^r 3^ « 9. x z 3^, 5^ « 216, » y} 
24 Select the exponential fuhctioii{s) from the following set: 

{x « , 7 « 2^, 6x' « y, 6* « 216, f (x5 s 3x} "* 
3. Sel'ict the' exponential f\mct±on*(s). from the following set: 

{3x*,. « y; f(x) - 5x.. 4^ » 64, X » 4^, f(x) » 7^} 
4; Select the exponential fuhctidn(s) from the following set: 
{f(x) » 2*>^2* -,32, 2y^ » 5x/ f(x) » x*, X * 2 } 
P^ORMANCT OBJECTIVE XI-2 

_ ■ - _ . _ - - /_ • ^• 

Construct the graph of an exponential function 

_ _ q _ _ _ 

with two first degree variables. 

^ - : - - - -jg 

1. Construct the graph of y » 2. 



2. Construct the graph of . y 3 . 



255 



PESPORMANeE OBCmcflVE; X±-2 (cdntifiued) 

' _ . o 

3« ConstTQct the graph of x a 2 



- • - y 

4* Construdt the graph of 2: a 3 



o _1 

ERIC — ~~ 



pfiRFORMftNCB OBJECTIVE XI-3 

St&te ths <^^±n and range of exponential functiotis, 1 

_ 

1. state the ctotnaiii and range of the exponential function f (x) - 2 . 

— - . 

2. State the donain and range of the e:^nential fiinctioh f(x) - 3 +2. 

3. State the d^in and range x>t the exponential, function f (x) « 5 . 

4. StAte the domain .and range of the exponential function f - 5^ - 2. 



PEPFOPMANCE OBJECTIVE XT -4 



(Siveh a logarithmic equation, write m equivaient exponential equation* 



1. Writ^ ah equivalent exponential equation for log3 9 » 2. 

2. Write an equivalent exponential equation for log^32 « 5, 

3. Write an equivalent exponential equation for lo^^J 

4. Write an equivalent exponential equation for log 10^000 » 4, 



ERLC 



PERFORMANCE OBJECTIVE XI-5 



iSiveh an ©xpon©atial equation * write ah equivalent logarithmic equation. 



!♦ Wtite an equivalent iogwitJanic equation for 8^ ^ 64.' 



2. Write an equivalent logarithmic equation for 3^ « 243- 

3. Write ah equivaieht ibgarithmic equation for ^'64. 
4« V^ite an equivalent logarithmic equation for * 729. 



PiaiFORMftNCE OBJECTIVE XI-6 



Given loqarithmic equations of the form loq, N « r where any two of 

the three variables are given # determine the value of the third variable. 



1. Determihe the solution set for r if Ibg^ 625 « r. 



2. Determihe the solution set for N if iog^N » -5; 

3. Determine the solution set for b if lo^ -ji^ » -3. 



4. Determihe the sblutioh set. for r if log 0.00001 =» r. 



XI-9 



jPBRfORMANCE OBOECTIVl X±-7 



I vSite a qiven probleia ag the or difference of toaarithms, by usinq 
either one or both of the laws: iog^^jcy - log._^x + iog^y 



1. using laws of logarithms, vnrite an equivalent expression for 
log (17J(43), 

2 



2 



. using laws of logarithms, write an equ^alent expression for log,-. 



3. aaing laws of logarithms, write ah ecjuivalent expression for 



log, 6-. 



- — ^ 1 ' 21 

4. tj3ihg laws of logarithms, write an equivalent expression for log 



PEfS'ORS^NCE dfiJECTTVE XI- 8 ^ 



Using the law log^x^ - r . Ibg^x, write the equivalent expression for the 
b D 

the logarithm of a power of a number. 



1. Using laws of logaritSns, write ah equivalent expreisiSh fbr Iqg f . 

2. Using laws of logarithms, wite ah equivalent expression for logs 49. 

3. Using laws of logarithms, write an equivalent exprs^^aionfor logsv^. 



3»' 

9 



4, Using laws of logarithms, write ah equivalent expression fbip log 25 



PEBPORMftNCE OBJECf i:VE XI^9 



_ - _ _ - ^_ _ 
tjsihg the laws of Ibgarithxhs^ state a given prdblein as 

the logarithm of a single hiimber. 



1. Select ail expression equivalent to Ibg 6 + log 5: 



a) log I 



b) log 11 

c) log 30 
a) 30 



2. Select an. eacpressidii equivalent to 109-522 - log^T: 

a) logslS 

b) logj^ 

c) 16g529 ^ 



3. Select an expression equivalent to 2 I6gi5 + 2 log -2 

a) 2 ioqj7 

b) 100 

c) Ibgj 10 +, lofj 4 

d) locfjlOO 



^^-^^ 2 BO 



PEi^ORfiANCE OBJECTIVE xi-9 - (continued j 

4. Select ah expression e<iuivaleht to j(lbg 5-2 log 8} 

log -5^- log 8' . 
c ; log J - log J 



d) log 



PERFbEMMJCE OBJECTIVE XI- 10 



Wain^' tables of cosnaon logarithms, name the mantissa of the logeurithm 
of a giveii aufflber. 



1. 'using a teible of cbmrnbh logarithms, name the mantissa of the logarithm 
of each of the following numbers: 

a) 6.31 ^ ; 

b) 790 ^ 

c) 0.083 

d) 5 

•) 21. t - 

(NOTE: 4 of 5 for mastery) . ' 



PERFOWtftNCE OBJECTIVE Xl-iO (continued) 



2. Using a table cf ctwson logarithms, name the tnantlssa of the Id^richxn 
of each of the following nund)ers: 

H) 3.46 

b) 279 

c) 0.0923 

d) 5,01 

e) 60.0 - 
(NCfTE: 4 of 5 for mastery) 

3. Using a table of cbnaobh logarithinSi name the mantissa of the logarithm 

of each of the fblldwing nmnbers; 

a) 8.03 

b) 410 

c) 26.7 ^ 

<i5 30.0 

a 

•V _ ^ 

(NOTE: 4 of 5 for ipastery) 

4. Using a table. of cbmmbh logarithms r name the mutissa of the Icgarithm 

. of each of the following nund>ers : 
a5 4,75 

b) 3.90 ^ 

c) 5.6i ■ 

d) 80.2 , : ' ^ 

e) 70.0 

tJOTE: 4 of 5 for mastery) V 



XI- 13 



PBPFORHRNCE OBJECTIVE XI-ll 



Determine the characteristic of the connaon Ibgarithm of a number. 

1. betermi^ne; the characteristic of the comxi&dn logarithm of each of 

thii fr- l.'.oWing: . * . - , 

b) 0.073 ^. 

c) t.b 

d) 72.60 

a) 0.00C0132 

(NOTE: 4 of 5 for mastery) 

2. beteraaina the c:haracteristic of the co^n ibgarithm of e^ch of 
the fallowing: \ 

a) 0,161 . 

b) 7 

c) 2640 

. d) s/oOOrOOOrOOO 

e) p. 00019 

i ' . ' ' 

(NOra: 4 of S for mastery) 

i . ' . _ _ ' _ _ _ 

3. Determine the characteristic of the common logarithm of each of 



the 


following : 


«) 


743,000 


b) 


0.00631 


c) 


13 




8.34 


e) 


0.000000075 



(NOTO: 4 of S for mastery/ 



PERTORMftNCE OBJECTIVE Xl-li (continued) 



4. . Oetezmihe the characteristic of the cctnmon 
the foiiowihgr 
a.) 9230 

b) 17 , 

c) 6.90 

dj 0.00138 
«) 0.5 

(MOTE I 4 of S for stastery) 



of each of \ 
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!• When log x * 3.6291, name 

a) the characteristic , 

b) the mantissa 

2. When log x «0*i43d> name 

a) the char£cteristic 

b) the mantissa 

3. When log x ■ 2.7853, nivie 

a) the chax;acteristic 

b) the mantissa 

4. When log X s 7.2967-10^, name 

a) the characteristic 

b) the mantissa 



2^ 



B4 




1. It log 4.97 «b.6964^ determine log 4970. 

2. if log 5.6 «b; 7482, determine lo^ ;d. 6(5056. 

3. if log 1.9 ^0.2788, determine log 19; 

4. If log 8.08 »b«9074r detemin^i log 0.0808. 



Using a table of camnon logarithms r determine . 
the antilbgarithm of a .given number. . » • ' ^ 



1; .Using. a table of logarithms, determine 
ahtklbg 2.9165. 

2. Using a table of Ibgarithips, determine 
iintilog 8.6149^10 • 

3. Using a table of logarithms^ determine 
antiiog S.3579 » 

4. nsii^ a table of logarithms, determine 
antiiog 7.8768-10 • ^ 
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faaPOBMANCE OKJECrrVE XI- 15 



Uiing the laws of logarlthm^r determine the logetrlthmic 



aquation 'Of products, qaoti*nt@^ and powers of numbers. 



1. If C « 



visTl 



v^ich of the following logarithmic equations ^ 



> would be used to cco^ute log'C? ' 

a), log 617.x 3 log .073 |- log 85.3'- log 6 

. Jr . /iQgh-ijr^ U> 3 log .073 n , -„ 
J ^^Ibg 85.3 C , 

c) log 617 + 3 log .073 - j 85.3 i log G 
lo^^^^o^ .073 . j^g, 
■'j log 85.3 



2. If C « 



726 



^ (51.4) (0.0689) 



■' , which of the" following logeurithmic equations 



would be used to c»3mpu|te log' C? 
oa) log 726 - j log 51.4 - ^ log .0689 - log C 



b) 



log 7 36^ 



^ (log 5^.4 X log .0689) 

log 726 

' J (log 51.4 + log .0689) 



j\ t -.^^ 51.4 , , .0689 

d) log 726 - — + log — 



log C 



log C 



•) * log C 



} 



3; if C 



^ _J^§1^J11 , which of the fdllbwihg Ib^arithmic aqaations 



wooid be used to compute^ Jog C? • 

,N / lacy 1269 X lo? 523 ^ _ ^ g ^ 
*^ 2 ^ log 697 ^ 

b) i (log 1269 + log 523 - log 697) a log C 

t ,109 1269 ^ log 523^ . g 
2 ^ log 697 ^ * 

JLlea 523' , 697 ^-^ « 

d) + log ^ - log - log G ^ 



/ (52) (.0673)' » which of the following logarithmic equations 

"-i. — - ■ \ 

wold be ased to compute log C? \ « ^ 




i - log 52 + 3 log .06^3) - log G 
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PERFORMANCE OBJECTIVE .XI- 16 



Detemihl the cosnmoh logarithms of products^ cfubtiehts^ and 
jpowers numb^s. 



1. Using: a table of cOTttoon logarithnis, determine log 



672 



1.3 



2. Using a t2ible of common logarithms, determine log 



3. Using a table of cbmmbh logarithms^ determine log 



4. Using a table t>f common Ibgaurithms, determine log 




.0892: 



7 7^12^ 
^(612) (5^) ' 



l^RFORtaNCE bBJECTIVE XI- 17 

\ - 



Determine the solution set of a logarithmic equation in one variable. 



Determine the solution set for x if log^ x » 2 iog^ ^ " 2" * 



2. Determine the sbliitibh set for x if Ibg^x » 2 Ibg5l2 - j log, 2.1.6 . 



3. Determine the soiutibn set for w J? Ibg^ (x - 25 + IbgjX « 1 



4. Determine the solution set for x if log (x - 4j - log (x - 13 « 1 • 



xi-if 



ApproxiaatB logarithaBS* and ahtilbgarittms of ntanbers not 
given, in the tables, by using iiaear interpolation. 



1. tfse linear interp^lat^^E^ to determine ah approximate value for Idg 2.436. _ 

• N - _ - - ■ 

2. use linear interpolation to determine an approximate value for antilog 
2.6S07. 

3. „Ose linear interpolation to determiiie ai^approximate value for log 693.2. 

\ V 

4. use linear interpolation to OetcCTine an ap|>roxiaate value for anti^;og^ 
7.9780 - 10. \ 



Use coiiimon logarithms^ to solve neirrative problems. 



' . . 

1. If the volone of a C2ube is 693 cubic, inches, what is the length of a side? 

■ - t 

. v ' - 

__ _ _■_ ^ ^ _P _- - _- __ _ V,' 

2. ^^ $3,000 is invested at 9% compounded semi-annually # what will it afisount 

to in 5 years? 

(Answer in three sighificaui figures) ^ 

3. Wliat principal amount will have a- value of $5,000 in ten years, if . invested 
at 10% cd^ounded semi-annually? . , ^ ^ * 

(Answer in four significant figures) , - . . 

f* _ '. 

ju How MtSy years will it take $600, invested at 8% compounded semi-annually^ 
to increase to $1,000? 
(Answer in three significant fxguresj 



PERFORMANCE 6BJSC?IVR m- 2Q 



Use coRioon lo^arithBUi to solve *s given eqii8l:ton. 



1. Determine the solution set iot x: 

2. Determine the sb3.uti.bn set fbr x: 



logg . 7 w X 



Determine the solution set for x: 
J X + .1 



4. Determine the solution set fbr x: 

^ X + 1 e^X - 3 

3 • 5 



HIGHER ORDER ASSESSMENT TASKS 



1« The growth of a cexrtaih bactaria is found by using the expohehtf al 

_ __ _ _ _ "_ '_ 

e<paation B(t) « 56 x 16 ^ ^ere t is time in hours and E(t5 is 'the 

_ _ : _ _ ■ ■ . . ^ / 

number of bacteria tn t^ie culture. / 

a) What is the initial amount of bacteria? : * 

bj HbW many bacteria are present after ^ hbtir? . 

cj How many bacteria are present after y hotir? 

_ _ . _ .. / : [.... 

2. The law of decay of a radioactive element is given by E(t) * ISO x 3 
where t is time in years and S(t3 is the amount of s^ubst^ce present 
time . . • 

a) What is the initial amour t bf radibactive substance? 

, . • » 

_ _^ _ > 

b) How much substaiic^ is present afte:^ 100 years? 

c) How long will it take the substance to decay to 



at 
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y the original amouxit? 



Xir21 - 
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jmt m - ix?0KEfrriAL AND ldgarithmic FUNcriess 



ANSWERS 

X£^i ' 3a-2 (contlnuedj 
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OKIT XI - 

ANSWERS 
Xt-3 

II ■ real ncodijsrs > 0 

_ . . . . . j 

2. 0 « raal numbers 

R " real numbers >X 

3. D " ^eal nuxabers 

y\ ^ real numbers > 0 

4. 0 " real nuaabers 

R ^ real numbers > -2 

1; 3' • 9 

,2. 2* a 32 

3. » 

4. 10* s 10, doe 

XI-5 , 

1, loq^ 64 " 2 

2, log, 243 « 5 

3. log 64 « 6 

4. log 729 » 3 

X 

Xl-6 

I. {4} 

t *- 

J.. {—} • 
^ 32 ^ 

■ 3. {3} 



S-7 




1. 


iog ^17 + log -43 


2. 


log^ 2 - log^ 3 


3. 


lbfj2 + logj3 . 


4. 


log. 7 + log 3 - log 11 






_ 

XI-8 




1. 


5 lot 3 5. 


2. 


2 log^ 7 : ' • ; 


3. 




4. 


2 log 3-2 log 5 or 














i. 


c) 


A - 


K S 




_ _ ' /• 






4. 






r 








a) .8000 




b) .8976 




c) .9191 




d) ' .6990 




e) .3243 



ANStlERS 

XI- 1^ (cbntinuaa) 



mat XI - EXPONENTIAE AfTO tfleARlffflUC FUNCTIONS, 

n-ii (cdiitiflued) 





;53ri 


2. 


a) 






.4314 


t 


*») 


d 


c) 


.9652 


> 


c) 




d) 


'.6998 




d5 


9 


e) 


.7782 




e) 


«4 


a) 


. 9047 


3. 


a) 


5 


b) 


.6123 




b) 


-3 


c) 


.9996 




c) 


1 


a) 


.4265 




d) 


d: 


e) 


.4771 




e) 


-8 


a) 


.6767 


• • ■ 4. 


a) 


3 


b) 


.5911 




b) 


1 


c) 


; 7490 




cJ 


0, 


d) 


.9042 




d). 


-3 


e) 


.8451 






-1 



Xl-ti 
1. 



a) 2 

b) -2 

c) 0 
dj 1 
e) -5 



1. a) 3 

, b) .6291 

2. a} 0 

b) .1430 

3. a) 2 

b) . 78S3 

4. a) 't 

b) .2967 
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AHSWEBS 
XI-i3 

. i. 3.6964 

2. 5.7482 - IQ 

3. i.2788 

4. - I :o74 - ::o 

1. 825 

2. 0.0412 

3. 228,000 

4. 0.00753 

v 

1. c) 

2. 1) 

3. b) 

4. c) 

XI-i6 

1. 2.0762 

2. 9.3213-10 

3. 7,6606 

4i 8. -5894-10 

XI-i7 

. I.- {9> 
?. {24} 
3. {-1* 3J 
4. 



XI-18 

1. 0.3867 

2. 490;6 i 

3. 2.-8403 

4. ^0.009506 

1. 8.85 inches 

2. $3738.55 

3. $8144-. 47 
4i. -13.0 years 

XI-2b 

1. 1.853 

2. 1.086 

3. - 0.2432 

4. 2.795 - 

HIGHER OPIim ASSES ST^^T TASKS 

. 1. a) 50 

b) 100 ' "(7 
cj ^0 

2. a) 180 

b) 20 

c) SO 
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UHIT XII - TRIGONOMETRY 



PURPOSE ' 

This unl^ Is designed CO Ic^rpduce studr :d two kinds d£ periodic functlcnsi 
and to develop a working knowledge b£ the fuxidamental properties and Qiathdds 
of trlgonotnecry. 

OVERViEW 

This anis: is aa tnc:rodaccion to trigonometry with J:he defiiaitJons o£ the circular 
functions given in terms of coordinates of points on the unit c:^ tele and tile 
definition of the trigonotnetric funi^tions given In ^la^rtius of coa^rdtu^tes of 
points on the tertalnal side of an angle in standard ^position* '£t:e|G two 
periodic fuhctlons are related by means of radiau ^.ngle treasure. Datermining 
ftinctiohs of angles and arc lengths is developed through use of cbordlnates 
of polhts on the unit circle and through use of tables of values b£ the 
trigonometric ftinctiohs* The fuhdaznehtal identities 5,€7'?lopQd and these 
identities are used to prove other identities ^d to deri^M -ae formulas nec- 
essary to solve triangicsi The skcttfi^bf the graphs of the six circular 
functions and their inverses is developed i Solutions both general and par- 
ticoiar are determined for trigonometric equations. 



SUGGESTIONS TO THE TEACHER AND UNIT OUTwIME ^ 
Part I : 6b Joe t Ives ^1- 17 

This unit covers t ^asic defiuitlbhs c ' the trigbhonietric functions and how 
tb use the unit y br tables tb find tr'ae values of the trigonometric 

f uhc tibtts , for anj ii^z ■ 

time: 7-10 days \^ 
Part II ; Objectives 18-20 

This is a short unit on graphing the trigdnbmec-ric functions. 
Time: 6 days 

Part III ; dbjective.a 2J.-25 

This unit covers tl.ts pvoofs of the basic trigonometry identities and some work 
with verifying identities. 

TLmi 8-10 days 

PAR^V : Objectives 25-28 

This is^ a shbrt study of the inverse trigonometri : functions. 

Time: 8 days 

Part V : Objectives 29-34 

this section deals with the solutions of triangles, 
time-: 7-10 days 

xii-1 
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Tlic total cime sp^nt oa the trtgoaometry unitjshould.be 7^9. weeks, _ It ts sug- 
ibiccd that the order of completion o£ this unit be Part 1^ Part II, and 
Pdrt IV. Thea do Part III and Part V in the order which best supports the 
icudetscs, best suits ch© remaining time and the courses to be takc^ by the 
Students the following year • 

the following should be noted: 

i All basic Identitiris shoaid bn derivei; not simply stated « 

i S5:udents should under© t^d the relationship between the circuljir 
function and the trigoii;)tft£::Cric functions. 

Curves should be sketched u^ing only critical po:fnts, and the x-axis 

should be marked off in radian measure. Students should nc?t be aliowed 
to use degree measure on the x«axis. 

♦ Students will need much practice in working with the trigonometric 
Identities and solving trigonometric ?.quations. , 



Computer Appiicatiokia : 



BASiJ BASIC , 
141-145; A 
pp. 486, 511 
11980), pp 

BAS-C - Langu a 
58 

95 (#97-102, 
171 (*42-445 
pp. 528-530; 
p. 511. 



Cban, 
a 2 



pp. 
and 



124. 



128 { 
home 



ter 9: Trigonometry) ? 
Dolciami (1978), 
516; Aipebra 2 and Trigonomet--^ , Dolciani, 
509, 535, 54ij Computer PrQgramrolng :z^:^gfc^ 
g^. Golden, pp- -32 (#85, 86), 33 (;^95), 36-57 , 
97 (#72/78), 98 (#79, SQ, H8), 
10&). 139_(#70, 77), 148 <#82^ 83h_ 
; Alf^ebra-^w€^^^h ^^l^ano^&^ry . Payne^ 
Hbdern Alg^ ^ra^^ ^d Trig^^ Sorgenfrey, 



^jdttiooai ^aessments are provided co assist ins true tioh^of polar :orm^ graph- 
ing on the polar coordinate plane, and the use of de-Moivre^s Theorem, 



VOCABULARY 

Wrapping function 
trigonbmeitric functions 
circular functions 
identity 

trigonoaetric equations 
'F^^l™ oeasur 
degree osasure 
sine 
cosine 
tangent 
cosecant 

V __ _ 

xccaht 
f^- cotangent 



as^litude 

phase shift 

Pythagorean Identities 

inverse function 

Arctan 

Arccot 

Arcsec 

- -1 
Csc 

Sin"^ 

_-l 
Cos 



La\ of Sines 
Law of Cosines 




o ' 
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UNIT XII - mGONOTETRY 



PERFORMANCE OBJICTIVES 

!• Nsioe the point In th^. uxiih circle ^ + « 1^ located by tiva wrapping 
fiizic tibia ^ ^« 

2. Dtttcrinihe sin 9 s^d cos 9, given the ccordiuator of a poir on the unit 
circle. 

3^: Detertttina the sin 9 and cos 9 for given values of 9. 

4i Determine the sin 9 and cos 9 of an angle_9 in stands pbs:*.tidn, given 
the ^coordinates of a point on its terminal side, 

5. Given the quadrant of the ; terminal side of 9 and either cos 9 or sin 9, 
apply the basic _ identity cos^g + sin^S - i to determine t;he value of 
-either the sin 9 or the cos 9. 

8. Define tan 9, cot 9, sec 9, and esc 9 in tenns of sin 9 and/ or cos 

7. DQtermine the tat 9, cot 9, sec 9, or esc 9,_given sin 9 and/or coi 0 
and/or the quadrant of the terminal side of 9, 

8* bsftvne the trigonometric furctiohs in term of the sides .,md angles of a 
given rignt triangle. 

9. Cotivert from radian measure to degree msasure^- 
10, Convert from degree rceasure to radian loeasure, 

lli DeCerminB the values of the trigpM|Wt.tric functions of 45^, 3Q'^^ 6QO and 
their izailtiples between 0^ and 36G*^\ 

12. Given the _n»i5ui:e of ar\ angle in standarr pbsitioiZy determine the measurG 
of its referf^nce angle. 

13» Gi\ he MMwe of an' angle to the neare t ten itinuteSi use the table 
to decersdna the given function value. 

14c Give^ths meai^ure of an angle to the nearest :-?tiute, use the table to 
determina the given function value to four sisuificant digits. 

IS* Deteradna the measure 9 (to the hear 3t 10 minutes) for the first 
quadrant angle with the given functibu \/aiue. 

16. Det - the measu^^. of @ >n degrees and minutes (tu iihe nearest minute) 
for 0*0 ;S360 , wicii l t^en function value. 

17. Jae ^he periodic or uert: . cable of' values of the sine^ cosine, and 
; tangent fuiit::rion3 to evaluate e.ln 9. cot 9, or tan 9, when 9> 360^. 

i 

I 



Xa, Sketch the graph o£ each of the six circular functioaa over 
£un<J«r;intal periods of the curve; 

. < . : 

19. Glveft the equation ^£ a trigonometric function, determtna: 

a) the amplitude 

_... .___ ' ^ 

b) the period 

a) the phase shift 

d) the vertical trails latiotx 

i - - 

26. Sketch the graph of the giv$n functMix over one period* 

~ " " } 

21. Write a proof of the ]^thagbreah Identities. 

'22. Write a proof of the sine, cosine, ^d tangent of an^r^^i sxrns or differences. 

23. Apply the sum and difference forSxias in v,rriting the proof of a reduction 
formula. 

24i Apply the sum difference fiortmilas to determine the sine, cosine, or 
tangent of a glT^n angle. 

2f5. Write ^ proc; of Se sin 26, cos 28, arJ "^.^ g: n sine^ cosine, 
;.:4ftngenw of the sum of 2 angles* 

\ _ 

2S. Write a proof of the half -angle fotrotias gtvea the douBle-ahTile fo^nmilas. 

27i Use the basic identities to sioplify a complex trigonometric expression 
to a sixtgl^ fxmctibn valu£. | 

28. ffse the basic trigonometric identities to verify other identities. 

29. Sketch the graph of the inverses of a given_circulsr function and state 

the domain and range of the portion of the graph chat is its principal-value 
function. 

39. DeteMihe ^he value of an eipressidn involving inverse trigonometric 
functiocxs, 

31. betartdjia the sbiutibn(s) of trigohbmetric equations. StL^e both the 
geti^ral and particular solution (s,^ . 

37. ha the trigonotoecric rfelat:^on3hips In a rigiiC : angle to sdlv narrative, 
pr^ilems. 

33i Apply the Lav of Cr .nes .j scve triangle. 
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34. App|y t&e Lar^ of Sicea Co s triangle^ when given two angles aivi one side 
o£^a crtangie* 

. . : f 

35. Solve a decermined tiumber of triengles, given two aides and an angle 
opr^osite one of them, 

36. DetermLna the area of a triangle ^ given two sides and the included angle 
of the triangle, 

37. Determine from the given data which of the laws to apply initially In 
solving a given triangle « 



ENRICHMENT OBJECTIVES 

1, . Given the coordinates of a point Cartesian form, deteraine a pair of 
coordinates of the pdlht in polax- formi P 

^* ^ point in polar form, determine the Cartesian 

coordinstss of the point; 

3; Given an equation in polar fortzi, determine an equivalent equ«£^cibh In 
rectangular form« 

4« Given an equation in rectangular fdrmi. determirjje an equivalent equation 
in polar form. 

5* Sketch the graph of a given polar equation; 

5c Express it pi.^. spi^ number (x + y i) in pol&r form. 

7. bete: ^ir che uroduct of quotient of complex numbers in pclar form, 

8« Use BeHbivxe's Thibrem to determine rbbts and powers of- coil lex numbers. 

i 
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" • lix XII - TRIGOMi' 



m epMCE TO mmm m ii/i APieem 



1 l" - 

.ofijieiivg 

r 


Dolcianl 
11973) 


Ddlclani 
, (1978) 


Ddlclani 
(1980) 


1 1 ■ 

Foster 
(1979) 


keedy 
(1978) 


Payne 
(1977) 


Sobel- 
'(1977) 


Sbrgeiifrey 
(1973) 


Travers 
(1S7 ) 


1 


463464 


. 483 


505-508 


urn i 


596, 
598 ' 


• ■ 


407-4 

■ ■ .... ! 






1 


466-469 


487 


510-514 


452-455 


599 


»' m 


m 


430-434 


427 




466-469 

r 


491-494 


514-518 


452-455 


■t ■ 


m 


408-409 

iiii-4i4 . 


430-434 


42? 


4 


, 3? I' 374 


487 


514-518' 




599 


442-447 


m . 


427« . 


427428 


"5 


mm 


489-490 


51D-5M 


463-465 


m ■ 

Ll - - 


m V 


iO?-410 




431-433 


3 


377-378 


506 


53C-534 


463-465 


1 ., _ .__ 
51)5-600 




^23-424 
426 


434-435 


,435 


? 


179-382 


7 

506-5G8 

J 


'iwiWiiwiiiiKiiini 

1 




i 601 


442-446 


^27-429 




436-438 ; 


a 


■ 383 


512 

- 


'536-S 


488 


59?-593 


443 


162-463 


MM 


443' 


9 : 


463-466 " 


4ftS-485 


505-508 


448-450 


596-598 




p-423 

1425 


il4-5i7 


427-429^ 


. 


1 463-466 
1 


^84-485 


508 


443-450 j396-598 


mm 


42242}"" 
425 




|l4-517 

r " - 


427429 



UNIT XII - TRIGONOMETRY 



OBJECTIVB 



®6SS REFERENei TO «mRENTLY USED AND/OR APPROVED TEXTS 

30 



"olciani I Dolcianibolclani 



U 



12 



13 



l5 



16 



17 



id 



19 



20 



(1973) (1978) 



382-385 



395-398 



386-394 



386-394 



499-500 



494-496 



495-49? 



386-394 496-497 



386-394 



395-398 



470-477 



496-497 



(1980) 



514-51J 



521-52: 



Foster 
(1979) 



452-455 601-603 



452-455 



518-52£ 491-493 



518-52C 491-493 524-626 



518-520 491-493 525-626 



521-523 



493-494 



561-502 
508 



521-523 



470^477 



470-476 



524-529 



524-53* 



505-505 

5Qb-:;:: j^ 2/i-534 



491-493 525-626 



456-462 



Keedy 
(1978) 



603 



S5m 

626 



Payne 
(1977) 



♦47-450 



442-447 



454-458 



456-458 



- Sbbei 
(1977) 



423 



453 



451-455 



Sbrgenfrey 
: (1973) 



Travers 
(lf78) 



39-443 



52-453 



443-452 



456-458 



454-458 



454-458 457-458 



)2S-626 



606-610 



456-462 -319-622 



t)%M 619-S22. 



454-458 



482-487 



482-487 



482-487 



454-455 



415 - 41 7- 



424 
428-429 



416-421 



418-421 



443-452 



443-452 



443-452 



443-452 



520-527 



520-527 



520-527 



436-437 



436 



439-441- 



439-441 



439-441 



439-441 



429 



436-437 



436-437 
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11! XII ' TRI60NCHETRY 



cRess REFiieE to ciStlv iisi mm Mm m 



OBJECTIVE 


Dolclaiil i 
. (1973) 


Dolciant 
(1978) 


Ddiclani 
(1980) 


Foster 
(1979) 


Keedy ' 
(1978) 


Payne 

(1977! I 

- 1 


Soljel 

(1977) 


Sorgehfrey 
(1973^ 


Travers 
(1978) 


21 


: 422 , 


489 
519-520 


i 

1 ■ 

545-^':; i^;^^-^iS5 


613-614- 


488 
489 


411 
426-42? 

0 


472-47" 


432 
460 


22 


i 

433-434 


532-534 


551-558 


469-471 


f 

635-638 


i91-492 


433-436 


! 

46: -35 


i -467 


23 




JtO JJv 

538 


5! 


MS8 


469-471 


639 




436, 




mm 


24 


435-436 


535-537 


55 


1-558 


469-471 


638-639 


i93-494 


435 


483-484 


469 




536-439 


537-538 


565"555 


472-474 


646-641 


497 i 


37-438 


483-487 


470' 


26 


436-439 


538-539 


565-568 


472-474 


642-643 


499 


437-438 


487-488 


470. 




426-427 


521-522 


568-570 


mm ■ 


MM 


f94-497 


432 




462-464 


28 ; 


426-427 


537 ■ 


568-570 ' 


466-468 . 


545-647 


497 


430-433 
439-440 • 


477-478 


462-464 


29 


480-485 


553-555 : 


583-589 


4?8-48i 


348-651 


r 

i98-500 








30 


484-4B5 
■— - - — 


555-558 


583-589 


478-481 


549-652 


500, 




530-535 


mm 1 



I 



CRO^S REFERENCE TO CURRENTLY ISED MID/OR APPROVEO TEXTS 



OBJEerivE 


Ddiclsni 
(1973) 


Doiciani 
(1978) 


Doiciani 
(1986) 


Foster 
(1979) 


Keedy 
(1978) 


Payne. 
(1977) 


Sbbel 
(1977) 


Sdrgenfrey 
(1973) 


TraverB 

(1978) . 


31 




558-561 


589=597 


475-477 


653-656 


50t-563 


459-462 

- 


535-5E9 

■ 


474-476 


32 


389-391 


515 


537-54^ 


,495-500 


659-661 


452-454 


465-466 


451-452 


444-445 


33 




544-546 


571-574 


505-507 


667-669 


468-470 


471-473 


494 


449-451 


3A 


447-456 


547-5/^* 


574-578 


562-564 


662-663 
666 


466460 


566-46R 
,476 


497-498 


446-448 


35 


447-450 




574-578 


5D8-51D 


663-666 


468^470 


468-470 


494 


449-451 


36 


447,456 
457 




574-578 


mm 


mm 


466-468 

i 


mm 


506-507 


446-448 


37 , 


450-456 




571-579' 


502-510 






m m 


561-506 . 


mm 


EMRieiftffiNT 




561-572 


593-604 


mm 


670-675 




j 474-483 


• m 


*m 
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Nsme the pbint in the unit circle ^2 + - 1, located by the wrapping 
function Wi 

1. NazHd the point in the v^iit circle located by w (tt) • 

2. Name the point in the unit circle located by w - 

3. Mame the point in the uhit circle located fay w ; 

4. Name the ^oint in the unit circle located by w - 

5. ' name the point in the «nit circle located kyw { ^ ) . 



PEBFOPMANCE OBJECTIVE XII- 2 



DeteuSnine sin 0 and cos ^ given the coordinates of a point on the 
unit cfcrcie. 



1. GivemP(i,--a) as-the_:coor^ of a point on the unit circle, 
de^iezttiihe the, sin ^ and co^^P. 

2. Given: -1) as the coordinates of a point on the unit circle, 
determine the sin© and cosO . 

3. Given: P{^a, b) as the coordinates of a point on a unit circle, 
detertiiine the sin Q ar.d cos . 

4. Given: P(-a, -fa) as coordinates of a point on a unit ciici-, 
determine thL srih0 and cos 6. 

• " ■ 2S1 
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PERPORHANCE OWiCSiVt 331-3 



Determine the sin 0 aoid cos 0 for given values or 9. 



1; sin IT ? 




3. sin ? 

4 

cos ^JJ" ? 
4 

. Sir ^ , 

4. sin -J- " ^ 

cos -r- " ? 




PERFORHRNCE OBJECTIVE 3ai-4 



/ Determine the sin: 9 and cos 9 of an angle 9 in standard pbaitibn, i±7&n 
the coordinates of a point oh its terioinal side. 



ii 'betermine the' sin 9 if (1^ 2> are the cbbrdinatea of a point on the 



teraiiud. side of a in standard positibh^ 
2, Determine the cos 9 if (-3f -A are the' coordinates of a point on the 



eric; 



terminal side ^£ S in standard position^ 

Determine the cos (-8) if (-2, 1) are the coordinates of a j>biht oh the 
terminal side of (-6) in standard pdsitioti. 

Deteraine the sinJ-S) if {3^ •4) are the coordinates of a -point on' 
the terminal side of 0in standatrd position.. 



■ i 



,w ••; 



Given Sie. qiiadraht of the terminat side of 9 emd eitJier cos ,9 or sin 0 
apply Sie basic identify cos' 9 + sii^9 « 1 tb determine the value of 



eitiier the sin © or' the cos 6. 



3. 



4. 



Use the identic cos* 9 + sin' 9 » i to detennine the sin 0 if cos 3- 



^ihd 9 terminates in the second cjaadraht. 



, 2. Use the identity cos' 9 + sin'9 - 1 to det«snnihe tiie cos & if sin|i- -|- 

ahd6terininates in the Siird quadrant. , ' j ' 

Bse the identity cos'9 + g±n'9 S i to determine the cos (-6) ,if sin (-9) 



sdA 9 terminates in the first quadrant. 



/ 



Ose the identity cos* 9 + sih^9 « i to determine th6 sin: 9 if the. 
cos 0 « .7071 and 9 terminates in the fourth quadrant. / ^ 



<6 



Define the tan 9, cot. 9, sec 9, and esc 9 in terms of sin 9 and/or cos 9. 



1* Define t±ie tan 9 iti terms of the sin 9 and/or cos 9i 

2i Define the cot 9 in terms of the sin 9 and/ or cos 9. 

3. Define the sec © in terms of the sin 9 and/or cos 9. 

4. Define the cac 9 in terms of sin 9 ahd/dr cos 9. 



XII-12 




Deterxntne the tan sec 8, or esc 6, given the sin 9 and/or 



the cos 9 and/or the quadratit of the terminal side of @« 



If sin 9 » ^ and cos 9 « 1 , determine the yalxj^ of the tan Q« 
2 2 , ' * ' . 

2« If sin 9 >■ £ and 9 is an acute angle , determi^ the va^ue of the sec 9 
3« tf/cps 9 " t and^S is an acute angle, determine the value of cot d« 



i the 



COS 



4. I 

- -/ ■ 
• / , 

/ 

' PERFORMSNCE OBJECTIVE XII-8 



9 >■ 1^ and tt < 9 <. ^ ^ determine the value of esc 9« 



Define the trigonometric fianctibhs in terms of the sid^s and 
angles of a given right triangle, ^ 



li Given right i aSCr right angle at*B^ determine the siri.A^cbs A,; 

"_■ » ^ ■ . 

tan ft, cot K, CSC ft, sec ft« 




sin A 
cos' A 
tan A 
cot. A 

CSC A 

3ec A 



PEPPORMJ^CE OBJECTIVE 



ebhvert froa radian measure to degree measure. 



Sir 

i. Convert ^ to degree measure. 



- Q-jr 

2. convert to degree measure, 

; n . . . ^ ■ 

3. Convert -2 to degree measure ^ 



4i Convert ^ to degree measure. 



Pia^PORMaSGE OBJECTIVE XlI-10 



Convert from degree measure to radian aeasure. 



1. convert 140'' to radian ieasure^ .Es^ress your results in'tSrms of it. 

2. Comrert -3tf to t^^n measure, ^iesa your results in terms of ir. 

3. Convert -54b'' to radian measure. Express your results in terms of it. 

4. Convert 330^ 'to radian measure. a^)ress your results in terms of it. 



291 



PERFORKfiNCE OBJECTIVE XlI-11 



Determine the values of the trigbhbmetrid functions of 45^ , 30^ , 60^ , and . 



their mtiitipies Between 0- and 360^ . 



ii Using isosceles ri^ht triangle ACB with right angle at C and angle A in 

atand^d position r ^determine sin 45^^ cos 45*^^ t^ 45** . 

' - • * - . ' \ 

2. Using 30® - 60® right triangle withr the 30^ angle in standard position^ 
determine the sih"3pP , cos 3d® , tan 30® * 

3. Using 30® - SO® right triangle with the 60® angle, in standard position, 

determine the sin 6b® r cos 6b® , tam 60^ i , ^ ' 

. ■ : ■ • . 

4. ' Using' 30P' r 60® right triangle, determine the sin 240® , cos 240®, tan 240® 



PERFORMRNCE OBJfecriVE X12-i2 



— ^f— — \ — — T— — — TT— — - 

Given the measure of an angle in standard position, determine tiie^ 

ciaasure of its reference angle. 



1. Given am angle 320® in st^dard position^ determine the measure 

__ _ _ _ ' ■ ' » * . » 

of its referenci^ angle* 

• * ' 

• _ ________ __ 

2. ' Given ah angle (-120®) in standard position, determine the meas^ar»? 

of its reference aingle* 

3. Given an angle 2^ in standard' position, determine fehe measure of 

----- - ---- - - . --^ " ' ■ " ■ 

its'^ reference angle (use tt « 3ii4). 

4. Given aii angle in standard position, determine the measure of 

- •■ \ . ■ ' . ' ..^ ■ ^ 
its reference angle* 



PEBPOFMaNCB OB^CMVE 3ai«t3 



Given the measiire of an atigle to the nearest . ten minutes i 

* ■ ■ ■ 

use the table to determine tJie given ftiriction vaiae; 



li cos 197** 'spV 



2; tan (-2610 30'5 

3. sin 161* 40* . 

4. CSC 300^ 20' 



_ " - --- -- ■ 4 

PERFOTa^^ OBJECTIVE XII-14 . • " 



Given the measure of ah angle to the nearest mtnate, use the table 

' ■ • •>. ■ 

to deterffline the given Junction value to four significant digits. 



'l. sin 22* 54' 
2. cos C-570 42') 



3. tan 145° 23* 



4. cot 82* 36' 



xii-i6 - : 



PERFORMftNCE OBJECTIVE XII-IS 



Determine the measure of 6 (to the nearest ten miniates) • for the 
first quadrant angle with the given function vaiue. 



cos 9 » .6604 > ^ 



2. cot 8 a 2.605 

3. CSC 9' ^ 4.620 
4-. tan 9 ^ 1.2i^ 



PiPF0PM2yElC£ OBJECTS XII-lS 



betermiine the messtire. of 9 in degrees and minutes (to the nearest 
minute) for 0^6^ 360^ r with tlxe given function value. 



i« COS 8^ .7843f sin 9 > 0 

2. sin 8 s .7742, cos 6 > 0 

3. tan 9 » 6.500^ sin 9 < 6 
4i sin 9 a - 0.5773^ cos 9 > 0 



fERFOPMRNCE bBJECf iVE XIl-17 



use the periodic properties and table of values of the sine r cosine , 
and tangent functions to detarmine sin 6, cos 9, or tan 9, ^en 9 > 27C 

or 9 > 3SS^ : — ' — 



i. cos 1110 « 



2. s 



3. sin (-660 ) = 



4. cos rim 

4 



5. tan 420 « 



6« tan C 



-urn 



PEBFORMaNCE OBJB^IVE 3CII-18 



Sketch th^ graph of each of the sijc circtilar functions over 
two fundamental periods of the cujnre. • / " 



1. Sketch { (x, y) : y =» sin ke -2Tr 5 x5 2it} 

2. Sketch {(x,,y): y » tan x, '2vrif x 52jr} 

3. Sketch {Ik, y) : y = cos x, - ^ x"^ t?}' f 

4. Sketch (x^ y) : y « cot x, - tt 5 x 5 tt) 

5. sketch { yj s y « sec x^ - Sir 5 x 5 2if} 

6. Sketch {(x', ?.):'■ ' ? * esc x, »• 2 ir S x S 2 ir} 



^iFORMANCX OBJECTIVE 



Given the eq;aation of a trigonbmeti 


rid fuhctioif^ determine: ^ 


A a() jbhe ' aznpiitude 




b) tte period 


% 


0) the phase sh4.ft 




d) the ^^rttcal transiatton 





1. f ix) 

' 2. f(x) 



2 sin f (X - ir) 

f « 



3 cos ( 2* + j) 



2 tan +^ + 2 



3, f(xj 

4, f (x) » CSC 3 X 



.S- fix) * i sec(x - f ) - 3 



PBRPORHHSt?' OKIECTIVE ^±-20 



Sketch the fraph of lAe given function over one period 



I. Slcetch the graph. o£ f (x) » 2 sin (x + ^ 



^2. Sketch the .graph o£ f <x) - -2 tan . ^ 



tx +?) . 

3. Sketch the graph of f ixjTj^ 51^ ^ * 



4i SketcS the graph of f (xj « 3 cos (x - j) + 2 



5. Sketch the graph of f(x) - 2>sec (2x + -F 1 



PERfORMftNCB OBJECTIVE XlI-21 



Write a f>r<5of of the Pjfthagoreain identities. 



• • ? _ _ _ _ , ^ 

1. Write a proof of sin^ 9 + cos^ & * 1 . 

2. . Write e proof of 1 + cbt^ 9* Ssc^ 9 • 

3. ' Wtite a grobf of tah^ 9 + i ■« .sec^, 9 • 



Write a proof of the siner cosine, apd tangent 
of angle suins or differences. 



Write a proof of the cos (9i ^ Q^) ^ ^1 ^2 + ^ih 9i sin 92 

A 2. Write « proof of the coi CQj + QjJ " 8^ cos2 siii 6| sini2 ♦ 

3. WtJ.te a proof of sin Wi ■+ ^a):" sin 9i cos, 82 + cos 81 sin 82 . 

4; Write a' proof of sin i^i H J " ^iri cos 92 - cos 9^ sin 92 . 

1^at:^9| + tan 9^ 



5^ Write a proof of tan (9i + 82 ) * 



6, Wrtj;e a proof of tan|^^3i - 92 J 



1 - tan. 9| tasi 9^ 

tah ^ tan 

. 1 + tan 61 tan 9^ 
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^mPOmW^ OBJECTIVE xii-23 



Apply the sum ^and difference forjsuias in writing th^ proof 
Of a reduction foraulao ' 



li l^ply tile fornmla-for cos (Si ± 62) ' to prove c<>s l^±Q) « 
± alii Q . 

2i J^piy tli^ formuia for cos (8^ ± 92> to prove cos (t ± 8) « Teds 9 

3i ftpply the forssula for cos {61 ± 8) to prove cos (-^ ± 9J « '± sin 9 , 

2- ■ ^ 

4* Apply the formula for sihtS^^ ± 82) to prove sin ( f- ± 8 ) « cos 8 i 
5. .Appljf the^f63muia for sin &i i P2 ^ to pr6ye^ sin;(7r ± 6 / « ± sin 6 



6. Apply the formula f6r si^ (8| ± 82) to prove jJin <%'± 9 ) 

s> — ' .- ' ■ / 

7. -^piy tHe formula for tan (e^ ± 82) to prove tan It ± B I «i ± tan 9 . 



- cos 9 

•p. 



J? 



PERFORMANCE OBJECTIVE XII-24 



Agply tlie sum and differences formulas detennine the 
sina^ cosing ibr tangent of a given angle, ^ 



^ - : - -if . - ^ -- - ^ _ 

ip ?*pty the formula for cos (9i + 9^ J to determine cos . ' 

■ / 12 

% . f 

• ^ / . ■ . ■ ■ . ^ . 

2. i^ly the formula for sia (9i - 9^) to determine sin . 

3i Apply the formtila for sin + §2 ) to determine sin . 

■ ^ t ' ^ 4 * ' ■ 

■ ' • . . , 1 

4.. AppXy the foirauia fo^ tan (8i + ) to deternfclhs tan (75^ ) > 



Xii-21 



Write a proof of the sin 2 0 , cos 2 9 , and taii 2 9 . 



i. the fbrmila for sin (9 + 9j) to prove that sin 2 9 = 2 sin 9 cos 9. 

2* fipply the f^btala' for cos ( 9 + 9i) to prove that cos 2 .9 «• cos ^ 9 - sin 
f mm COS 2 e + sin 2 9 i 1, detenaihe tiiat cos 2 9 » 2 cos ? 9 - 1 and 
cos 2 9 " 1 - 2 sin ^ 9 . 

■ ^ ^ 2^an-g 

3i apply the fbrimUa for tar. ( 9 + Sj) to prove tiat tan 2 ^ - ^ . tan ^ 9 



^ PERFORMftSCE OBJECTIVE Xll-26 

5J . , ■ 



Write a proof qf the half angle fonmias given the double angle fornbias. 



1. Write ,a,prbof of cos f - t /HMI given that cos 2 9 ^ 2 cos 9 - 1. 

2, ' write a ptoof of sin f - i/O^S given that cos 2©«i-23in 2 e' 

3.. Write prbof of tan f « ± yi-I-^SS^ given sin f and 

,* ■V1 + cos O . * . , . 



cos J 



XIl-22 



PERPORMfiNCE OBJECTIVE XII-^27 



Use ttea basic identities to sin^lify a coznpiex trigonometric 



es^ressioh to a single function vatae.^ 



in terms 



1. Uping the basic identities, e^^ress —^^^^ ^ 
of the tan 9. - ■ j.^ 

2. Using the basic identities, e^^ress cos 8 "sec ^ + g^^^Q ta^ O ^ "Cesnis 
oz cac Q * 



in h 



3. Using the basic identities, express 



c o s Q 



sec 9 - tan 9 



in terms of sin 9 • 



sec 9 



4. Using tie basic identities, express - ^ , ^ .-^ „ in terms of sin 9 i 
_ >^ I cou 0 + Tian v7' ; 



PERFORMANCE OBjECTlVE XII^28 



Use the basic tr 



identities to verify other Identities.. 



i. Use the basic identities to verif/; , 



tan^ 



CSC* 



2. Use the basic ^identities to verify; 



r 



sin 2 X » 



1 + 



3* Use the basic identities- 'to vferify: 



cos 2 X 



cos X sin X 



cos X -h sin X 



Use- the basic identities to verify: 



tah O cot 9 




XII-23 



PEBibRMANCE OBJECTIVE XH-29 



Slcktch the graph of tiie inverse of a given circular function and state the 
doLtn and range of tU portion of the graph that is the principal -value 
functions • ' — . =^ 



1. 



2. 



3. 



4^. 



5. 



■ 6. 



Sketch the graffli of y-^ Sin" x and state th% «temain and range of the 
principai-value fuhctibh for sine; 

Sketch the graph bf y - Cos'^x and state the doSain and range of the 
principal-value function for cosine. 

Sketch the graph of y - tec tan x and state the dotaain ^.d range of, the 
principal-value function for tangents _ 
Sketch the graph of y * arc cot x and state the domain and ra,|ge of . the 
princi^ai-^iue ftihctibh for cotangent; 

Sketch the graph of y - Arc sec x and state the doiain and range of the 
prihcipal-vaiue function for secant. * 
'Sketch the graph 6f y - Cjc 1 x and state the domain and range of the 
principal-value function for cosecant. - 
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PESPORHRKCE bBJEefiVE Xii-;30 



Setermine the\ value of ati expression involving inverse trigonometric functions. 



i; Determine: Tan"^ ( ■ )•' ' 



2. Determine: Arc sin -0.3311 • 



3. Determine : sin [Cos"^ |5 3 • 

4. Determine: Sec (cos if). 



5. Determine: Sin { Arc taxi i ^ Arc tan j ) , 



PERFOliMASCE OBJECTIVE Xii-31 



Determine the solution (s) of trigonometric equations. 
State both the general and particular solution (s) . 



1. Determine the general solution of 2 sin 6 + 3 ■ 4. 4^ 

2. Etetermihe the particular solution ^or tan ^ x + tan x ■ 0 in the ihteinral , 
0 ^ 9 ^ 2 IT . . 

3. Determine the particular solution for 2 sin ^ 0 + 3 sin 6 - 2 « 0 in the 
interval 0 ^ 6 ^ 2 it 

4. Determine both the general and partioalar solution for 

2 9)(3 - 4 sitt^ 8 « b. Deteraine the particular solution in the 
interval 6 5 9 5 360^. 



EKLC 



HIGHER ORDER ASSESSHE^ 

Determine the particular ablation lor sin. 3 6 + ain 8 



» cos 39+ cos 6 in the 



interval e f 6 f 90®. 



_X1I-2S. 



PEIffbWiAMCE OBJECTIVE XII-:32 



Use the trigdndnfiatric relationships in a right triangle to solve 
narrative problems. 



1. Pina the l^ingth of the altitude of an isosceles triangle whose base has 
length 20 inches and each of whose base angles has measure"^ 54^. 

2. Weavilie is 200 to N 46*^ E of Blue Note, and due north of Rosas. Rosas is 
due east of Bltie Note. Determine the distance from Rosas to Weiville. 

' 3 • A gixy wire holding an antenna 70 feet long and is attached to the 

/' , ■ ■ __ _ -.^ . - / 

^antenna at a distance of 50 feet from 1*e ground. Find the measure of 



the angle formed by the wire auid the ground. 



4. The angles of elevation to the top and bottom of a vertical fla^le oh 
■ top of a building from a pbiiit ^40 feet from the base of the building 
measure 59^ and 57^ 50* 'respectively. Hdw tall is the flagpole? 



■ . _ - _ - - 

5. Deterittihe the measure of the interior angles of a rhombus if the area is 



68.7 CT^ and the length of one side is 12 cm. 
6. Find ^e area of a parallelogram With sides of 10 inches and 17 inches if 
^ one angle has ^.measure 85^ 30'. 



PERfORHaNdS OBJECTIVE XII-33 



i^ly the of Cosines to so3;ve a trtzmgle. 



!• In triangle ffiCr a « 6, ■ ^ and nfil C « S(f • Dse the Law of i:bs^es 
to determine c to the nearest integer. 

2. In triangle fflCr b « -iOr c « 6 and m i ^ * 150^ . Use the law of Cosines 
to deteiniiUie a to the nearest Integer y 

3. In triangle ABCr a « 5, b « § ahd/^ » 14. Use the Law of Ossines to determine 
the measure of the largest ahgj|e of the triangle. < ^ 

4. noe sides of a rhombus measure 8 inches each. One of the angles of 
this figure is 100*. Find the longer diagbnadr cbSect to the nearest 
tenth of ah inch. 



PERFORMANCE OBJECTIVE XII^34 



Apply the taw of Siiies to solve a triaxigle'|. 



when given two emgles axid one side of the txiaiigle. 



i 



1. Use t±e law of 3inea to fi^ length of side b in triangle; ABC if 
a « 640^ i * ft « 70^^ and m^ B « 52»*i ' o 



■ Use the Law of :Sines to find the length of side^ a in^ triangle ABC if 
3; Use tht' L^ s:^e ti^ixi trlcihgle ABC if 

"4. ' . Q^j; the^^ sides and angles in triangle. ABC 



i£; b « tS^ a * A ■ :45«» and » * C « 36«» 10'. . 



\ 



XII-27 



PERFdRMMieE OBJECTIVE XII 35 



Solve determined nusxier o£ triahglea given two sides and an angle opposite 
oiie of them. 



1. Determine how many triangles exist and, if any db^ solve the triangle(s) 
if a « 14, b * 18, and m « 35^. 

2. Determine how many triangles exist and, if any dp, solve thc^^rianglc^s) 
• if b - 136, c i 150 and m -dB no®. 

3w De&CTine how ma^ triangles exist and, if any do^ solve the triangle(s) 

if b » 14, c - 7.8, and m-^C « 31^ 20». 

4. Determine how tSny triangles exist and, if a^ do, solve the triangle^s) 

if a i IS, b « 6, and m <^B » 32^. 

• , •• . • < 

PESFOfiHSNCE OTJECTIVE 3BEI-36 / 

- X ^' 



Determine area of a triangle; given ' twp^ aides 
and tfei inl^uded- angle of the triangle. . 



1. '-^ aides of a triangle are 6 feet and 10 feet and the! included angle - 

is ISO*. Determine the area of the ^iangle. 

2. If two adjacent iides of a triangle Ire S and 8 and the included angle 
is 30»» det^rinihe the area of the triangle. 

3. Determine thi area of a "triangular pibt of ground, if two of its adjacent 
sides are 19 ro^arid 14 rods and the incited angle is 121». 

4. If the area o| A ABC - 15&, ' a - 100 and b - 25, detemine the measure of 



axifle C to the nearest degree* , 

■X . ' , . " • - _ _■ _ " ■ ■ __ 

i.' Detirmiae the" area of a piraiiei5gram with ^iagbjjaia of -lengths 40 cm and 

60 m if the dia'gohala intersect at an angle of 54°. 



febformAlNce objective X££-3? 



Determine from the giveti^ which of the laws to apply initiaiiy in 
aoivtng a glyeh triangle. 



1. Which law would be uaed first in solving triangle ABC if a » lU, h - 7, 

and c ■ 14? : 

.2i Which law would be used first in solving triangle ABC if a - 12, b - 10^ 

and m^B i 160°? >^ 

3. Which law would be used lirsy in solving' triangle AB^^ If a ■ 15, m-^B « 47°,. 

and 51 wi. C a 70°? . - • ^ 

4. Which law would be used firs^^ift-tjblving triangle ABC l£ a <* 10* b s 12* 
and m^e * 70°? ... ; . 



GJ^ t6e-.<Mbrdinates of a point in Cartesian form, 
« pair ofcobrdinates of the point in polar form. 



i. Given J2* ihde^eraine 
form with 6° ^- 8 fe 9b . 



2-: Given 



paii of cob^inatef of ^^ poiit in polar 
i pair of coordinates of the point in 



polar form wit* 0° ^ a- 



^ 180**, 



EMBX(^EMENT 2 



Gi^i ^e' cobraihates df a point in polar form, aettemine 
the iiarteaian cooirdiiiatais of Idie point. 




; 6f 60°). 
of (^3 /T, 135°) . ; 




XIl-30 



397 ; 



ENSICHMENT 3 



^ Given an equartibn in poiar f6rin» determine 
an e<;uivalent eqisatioit in rectangular fbrin. 



1. 
2. De 



the 
the 



in in rectangular form eqiiivalejat to r » 4 sin 8. 
in rectangular jEorm eqatTaleht to r » 2 tan 9, 



ENRICEHEHT 4 







tat±bnA±n rectangtiiar fornix determine 




an ^iiiiT^e 


ht liquation in polar fom* 



3.^ Betarmine the fiblar 
2« ' Deteriine the p6l2^ 



equation equivaient t^ 2. 
equation eqiiitalent to- x^ + + 2i 



■■/■ ■ 




Sob 



XXl-3i 





f • • ■ ■ '■ / 






Sksibat tna grapn oi « 


villi dolkr eous^ion* 




' ' '■ 

- V- 

2 cos 9. ^ 


i Sketch the graph of r * 


sin 2 9. 



/ 




1. ffi^rttss 3 + 2i in poiar form. 
2i ^^^^^^33 i in.poiar fbrm. 




3.09 . 



2. 









betemine the product bt, qubt: 


L^ht of ( 


:dni>lex nunibers In polar form. 


\ " ■ . > : ■ . 
Determiite the product of *2 la 


38 225*^ 


and 3 (cos 75^ + i sin 7S®). 


Deteinnine the (juotient of 4 (< 


»8 125° 


+ i sin 125*^) 


5 Ccoir 95P + i sin 9?).;; 




0' J 











ITpe BeRbivr,Q's_ 13iedrm determine roots and 
pomj^ of ccpsplex xiiiinbQrs • ■ _ * 





Wi» tM^i^m siai5)li^ [2' (coai 30*? + i sin 3qO}1^. ' 

2$ . d8« D^lbi^e'a ^eor^ to deteznine the three roots of ■ 
27. <dos^ 90® + i sin .90°) . ? 

3« Det^rxdjne soluti^ set of »■ i€ o^er set of cosplex murbiers* 



v.. 



AEISRERS 



1. 






- * 








• 






0-3. 


(-1, 0) 








4. . 


(0, -1) 

(Of 1) ' 




■ ; ) -■ 





Xll-2 

' 1. Sin 6 • 0 aha cos 



2. sin Q « and cos 6 



C50S e 




1. 



2. 



2 



i4. - ;7b71 
"l. tan 9 ■ 

\ 

V 2i cot 6 - 

^> ■ ■— ^ - 
^;^3. sec? 8 « 

\ ■ ■ ■ 

4. CSC 8 « 



8^ 1^ 

COS 8^ 

cos 8 
s in 8 

1 ^ 
cos ' 8 : 

1 



,4 

v 



sin 9 



2. 



4. 



-13 

i2 



!• sin A « ^ 

. ■ •- -L - <3 

2. COS A « ^ 
0 



3. tan A «— 
c 



4i cot A « ^ 

xii-34 V >v , 



^ ID 

5. CSC A « 



^ " - n 

'6i sec ft ■ "J 



AHlSnERS 

2; 7405* 
4. 15* 



Xij-10 



3i -3* 



4. 



HIT 

6 



' m-it 



*'mit SI - TRIGONOMmY 



- 1 - 

I. COS 45' « ^ 



s±a 4S» - 



I II i^'i --77 'J M ^^/mi^m 



^1*^11 (continued) 



4. .cos 240* « - 



sin 240* « 



2 



tarn 240' « yfz 

m-12 

1. 40' 

2. 63* 

. 3. i.i4R 



*• 6 



m-13 

1. - .9520 
2* - 6,691 
3* .3145 
4. - 1.159 



tan 4S* ,« 1 



2. CDS 30^ 



■ 1 



sla 30« « 



. 2 



tan 30* 



3* ties 60» • r*, 

1* 

, sin 60* " 
tan 6d» « 
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^89t 
.5343 



■ ; 



4.j / il299 



. ■ / 

■■. ■ / 


48* 


■i, .' 




3. 




V; '• 4. 


50* 



4i 38» 18' 



S, 50" 44* 

3. ^ 26t* iS* 

4. 324* 44* 

1. ' .866 



2.- 
.3. 



.7071 

.866 



4. -.7071 
5. 

6. 1 



HHIT XII » TRIGONOMETRY 




Wa Ml ' TRIGONOMETRY 



^1-18 (continued) 



i 



S 



i 




OMIT m - fRI6dNi3METRY 



m«i8 (contisiued) 
6. 



I. a 



2. 



2 ; 

o. ir to right 
a* none 
a. 3 



c 

d. none 
a« nohi 



to the left 

■4. -. 



c. rr to zn^ letn 











-A 
















> 


















V 
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t- 
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4. a. Ndne 
b. 



c. ITone 

d. none 
5. 2^. !ldne 

b. 2Tr 

Ci. J ^ ^® right 
d. Down 3 
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UNIT m - Htiectti^^? 




Sl-2i ' 

i°i + y2 - ^ 331-23 • • 

" + y| - 1 ; i., «>s(-| ± 9) ■ cos f cos e T sin f sin e 
I? . rZ" : i ^ 2+2 
-2^-2 » (0) COS 9 + (i) sin 8 
' * 



« sin e ' 

! - • - - - 

i 2. cos (ir ± 9} s" cos if dos S sin ir sin ? 

i /- (-1) cos e • (0) (sin 9) 



cos^ a + sin^ 9 « 1 

2. " sin 2 9 + COS 2 e i i 

s in ^ 9 j. COS 2 9 5 I ' - 

sin ^ 8 sin ^ 9 . sin ^ 9 . cos 9 

i +'cot 2 0. CSC 2 9 TOS ± 9J r cos ^ cos 9 ^ sin ~ sin 9 

3. sin ^ 9 + cos 29.1 i (0) cos 9 + (-15 sin 9 

sin 2 9 cos 2 9 « > ^ cos ± 9 5 » t sin 9 
cos * e cos 9 cos ^ 9 2 

«5s'2 9 ^ 0 , . ^. sin (f ± 9 ) i sin f cos 9 ± cos f sin 9 

tan 2o +1 m sec 29 - (±) (cos 9 ) ± (6) sin 9 

sin (j ± 9J - cos 9 

XII*22 5. sin (W ± 9) « sin ir cos 9 ± cos ir sin 9 

Hd ans^rs^are^given. ■ . ^ ^ ^ (-i) sin 9 

Tfasse can found in 

sin (ir ± 9) ■ ±sin 9 ^ 
any trigonoinetry book* ^- iir Sir 

6. sin (~ ± 9) « sin -|- cos 9 cos sin 9 

« cos 9 ± 0-Sih 9 

t Sin (^,±9) «-cos 9 

7. ton (IT i^y^ ^-^^^^-- 



t ^ tan IT tan 9, 
± tan 9 



tan (tt ± e^) '-- ± tan 9 



1; cos u " 



BSiT Si - TRiGONQfETRY 



2i sin ^ « vg"~ v^' 



3. 



^T^* 2 



m-26 ; 

1. 'c6a 2 9 ■ 2 bos ^9-1 
Re|>l4ce .9 with j 
cos^ (f^Ti- ^ cos 2 - 1 



4. tan 75» - 



m-25 



vr+ 3 

3 ^ ys" 




1. "sin (9 + 9,)=:sixx 9 cos 9 + cos 9 sin 9. 

Repiaco with § 

_j , ' ■» * ■ _ ' 

/• sin^^ * « sin e cos B cos 6 sin 9 
sin 2 S « 2 sin 9 cos 1 

2. cos (9 + 9 * cos 9 cos 9^ - sin 9'y3iiij8j^ 
Raplace 9., with e 

COS (9 HI* 9) « cos 9 cos 9 - sin 9 sin 9 - 



cos 2 9 « 1 • 2 sin ^ 9 



\ - _ _ - ^ 
Replace 9 with tj) 

TOS 2 ^ - 1 - 2 sin ^ c|) 

sin ^ (fj « 1 - cos 9 
2. 

sin' (|) » ± / 1 ■ cos 9 

4^ /li*- 3in 
tan ("^ , « 2 , 

cos f|) 



i) ^8 2 9 


m 


COS ^9 - sin ^ 9 T 


cos 2 9 


m 


i - sin ^ 9 - sin ^ 9: 


By cos 2 9 


m 


1 2 sin ^ 9 , 


OTS 2 9 




cos ^ 9 - sin ^9 


^cos ' 9 




COS ^9 - (1 - cos ^ 8 ) 










m 


cos ^ 9 - 1 + cos ^ 9 


y?) COS 2 9 


n 


2 COS ^ 9 - 1 



1 ^ C OS 9 



— C OS 9 

COS 9 



3^ m 



tari 9 ^ tym 9w 



3 <Muni :9 tan 9. 



xri-27 

i« tan 9 

2i csc^ 9 

3i t + sin 9 

4. sin 9 



;.iep?ate^ ;9>^^with^;9' 



.319 



i 



^ ^ ...... 

^ UHIT XII - TRIGONOMETRY 



AMSIIERS 

EICi-28 (Other netfibdi «e acceptable. 5 



^ cos 

«9 4 



_1. — — fcM-^^-x — " ^ ^ - . — cd& X • siii-x 

sec ^ X - V cos ^ x ^ sih ^ x 

7^ * cos X - s.ih X 



taxi X 




cos ^ X sin ^ X 



^c6s X ^ sin x) (cos x ■» sin x) 
Ccbs X - sin x) 

cos X + sin x 



V - ' • CSC ^ X - _ * COS X + sin x • 

sin ^ X cos X - sin -w « * * ^ 

z ^ • ■ " . ■ . ' . 

tan^i^^ cot 8 



1 -i- t a n ^ X i CSC ^x 
tan X 



- • tan 9 -F cot 9 

o ffifi ft - gng ft 

i + tan 2 X . ^^Qs^-^lft 9 ^ 

alji_© j cos 9 

2 tan X * / .cos 9 sine 

sSc 2 X ' sin ^ 9 - ^os" ^ 9 

' cos & gin 9 



^cos x'' ^ sih* 8f * cos* 



2 sin X cos x - sin 2 x 

^ sin 2 x s ^-^^ 



cos 9 sdh i 
ain-^ ^ 9 • cos ^ 9 



i + tan 2 X . ^3 2^ i 2 sin ^ 9 - t 

« t a n 9 - cot 9 ^ 5 « V 
tan 9 ^ cot 9 * ^ ® " ^ 



DIEtT XII - TRIGDNOPETRY 



MSWERS 

iii-M 
1. 



DcHDaih - 1 s X s: 1 



2^ 



Jboi&ain ^ 



0 ^ y itr j' 



















J 




































































• •> 






















































— V. 






























































































'\ 












% 




/ 
























V ■ . 

\ 






























11 y 
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f 





















3. 





















E 






































■ 

■ 
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a 
















































S: 








































—J 


















































































































































































9' 






































■'J 
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Domaic . 
Rauige < y ^ i 





















ST 
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£ 



























































































































































































































































































































































4. 



Doauaih OR 

Range {y: 0 <.y < ir} 



ERIC 



















/ 
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V ■ 








i . 









































































TOUT Xll - TRIGONOHETRY 



AHSHERS 

m-29: (conttfeued) 



6. 



















t- 














































































































































































































































•I. 




/ 














4 


























































































































































: j ; 








} 


































\ 
























/ 



















Domalh {x; Ixl a ll 
Range {y v J9 ^ y y 











15- 






... 






— 









































































































































































































































































































































































































































































" Domain {x: 
Janga (yt 



I x| 2 1} * 

-I .y^f , y>o} 




^1-30 








i, -30* 














: 3. | , 








4. 0'" 






• 


5 ^ 
2 


















X ■ 


t 

6 




2. {0, 


4 ' 






3. {f. 


f5 




I 



+ 2 



4. Gfiheral sblutibh: 

450 + 36dk," 135°'-+ 366ki 
225° + 360k, 315** + 36bk 

{ 45? + ISOfc, '135° + iSOki U 
? 60| + 360k, 240'' -F 360kr 
120 * 360fci 300<^ -F 360fc} 

Particular Sbiutlbxi: 



{ 4Si 60i' 120, 135 i 225 i 240, 300, 315 } 



22,5° 



mr45 



miiT Si - TRieo: 



AX* 






3ai-36 


ii 13.76 itt. . 


4. 


10.36 feet 


1. 15 


2. 153.2 1^ 


5. 


151°30S 28*'30' 


2. 10 ' 




^. 


154.7 ii^ 


3. 114 


m-33 




■ » 


4. 7«» 


1. 1 . ■ i ^' 


3. ;■, 


137» 


5. 97g;8 cffl^ 




4* 




m-37 


m-34 






i. Law 6£ Cosines 


1. b i 537 






2. Law of Slnea 


2. a - 3037 






3. Law of Sines 


3^ a > 0.3466 






4; Law of Cosines 



4;. a - 10; 74 
c " 8.96 . 
m * B * 98' 50' 



m-35 

X. Tucr triangles escist 

m ^ B "S 47' 32 ' m^C 
. m 2^ B« - .t32» 28 » 



97" 28'' d «• 24.2 



» 12» 32' 



2. Vto triangie 

3. bne teiangie 

4i No tiriaxigle 



5.28 



6r 



323 

Xli-46 



ERIC 




> w:. 



ANSHBtS 
ENRiCBMENT t 

2-j (3, -3) 



UNIT XII - TRIGONOMETRY 



: ■■ 



EHRICEHENT 3 

1. - 4y + * 0 os (y-2)2 

2. x2(3? + y2 ) - 4y^ * 0 

QIRIGBt^lt 4 



^' ' " 3 COS sin e 

2. + 2 r cos 9 ■ 0 or r 2 cos 



ENEICHHENT 5 

' (Sm next page ^ . 

1 . (CJW 33* 48*. + i sin 33' 48»5 

2'. 2 Ccoi 330* + i sin 330") 



A', 



ENRICSIEBr 7 

i i 6 (coi 30^* + i sin 300*) 



;1. i 



(COB. 30* + i «in 30") 



m-47 



:- BSiT Xil - JRieONOHETRY 

AMSKEBS 

ENRICBIEHT 3 \^ 

ii 32 <cos iSO" sis i50») or - i6/T+ 161 



. 2. {3 (CM '30«» +■ 1 ^ia ZO^U Z Woa 150 + 1- sin 150°) , 
3 (coa 270*' + l\8in 27ti°)) • 

--^ +v^i. - 3 1 i 

3. {2 (cos 0° + i ain 0*^3, 2 (coa 50° + i sin 90°), , > 
2 (cos 180° + 1 sin i86°), 2 (coa 270° + i Sin 270°) } 



{2* "2, 2U -21 } 



or 



.;•■( 



'.iT-.i: 
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X ii-49 



OMIT faLtt • SEQt^^S,^ sat IBS ^ ^dSU " iE BINamit mOREM 



FDRPdSE 



^e<iix«acetF^«^»i~^^^ -bteotidat-theOT play 7s 9dt»t rote in the nathi^^^^ 
matic4£l lAterpteta of pbyslcal economicdt and eioclological slcuatlons 

t^^'ropr-4,Atm^ td ttie development of stui^ts' matbeoiatlcal knowledge at 
thia mine* Because of tlu&ir inq^ they 
are ^clud^d in Mgebra 2» . 



The i^t develops the concep ts^^ and proper ties of sequences and seftei • These 
concepts ire applied to probieai**solving situations* The Binomial 'theorem is 
uaed to ea^axtd bixiomia^ and to identify specific t^rins ixi an ej^ressidn. 

SffiSi^SlSOHS TO Til TB&ei^ ' . 



^e; term "pro^esston^^^ and ^seqtx^ce'^ are synOT terii in tfae_imit. Some' 

objectives .hove eight atsaessment tasks since t^ey deai^th both arithmetic 
Imd ^oiaet^ic, sequences* (series)* The expansion mentioned in Objective 17 can 
be done using Pascal' s triangle and/or the Binomial Theorem; 



me following formulas are used in the u^t: 



a} t * a + (ft - l)d 
n 



c) 



JX'l 



ar 



e) S. 



n 



« a - ar 



1 « r 



r r 1 



f ) * 



a - ra_ 



X - r 



h) r th term of ia * b) " 



nln « lHh-23 ... (h - r + 2) -n - r + i^, r > ± 



(r - 1} I 



*riase allocation for- this wit is six <3aya. 



-I 



ERIC 



OHIT XIU - SBQOEHCES, SHtilSi AHD THE BIMCMiaL THEOREM 



, gcmpatsc Applications:' 



BASIC BASIC 4 Coan/ bp> 204-205; Algebra 2 and 
frtgonometry j Solciani. U9785, pp. 229 ^ 243j 
Algegra 2 and f rtgonOTetry . Bolctani^ (1980), p. 225; 
Aig^bra ^a^lth Trtgonbmetry , Foster, p. 527; 

xe JBASlC-tjapgoage i €olden. 



pp • 170- J7 1 ; Algebr a TWc 



Keedy, 



p> 540; Algebra Two with Trlgon oai^try , Faytiej 
pp. 324-526. • ' 



VdQABmiARY 

binomtal ^^^analcm 

progreialon 
ieriea / _ ; 
factorial 

-th ^ c6^ 

tt " (r ) term 



^sunBiatton 
Sigma tiotatlon 
flx^f t term: ^ 
cosiniba difference: d 

ratio : r 
last t^rm:^ a^ 

infinite series (finite) 




UNIT mi ^ s^uzHcass^ series^ and the binomial theoreh 

FERF6RHAN6E DBJE6II7ES 

td^t^ty a givin sequence as arittaetic or ge^etrlc. * 
2» Iftite the first n terms of an arithmetic or geometric sequence* 
3« Determine the n-'th term of an arithmetijc or geometric seqi^hce. 

4. write the algebraic rule for a given arithinetic or geometric sequence* ' 

5. Given three variables frrai an arithmetic or geo^tric se^ence, 
42etermix^ the value of the fourth vari^le. 

6. ^te^^e a specif ie4 n^b^ of arittoetic or ge^etrib means ; 
between two given elements of a sequence. 

7. mrite the e:i;paK^d form of an arithrotic or geometric series, given 
the expression in staunatib^ notation. 

, 8« Write, in summatibh notation, a given arithmetic or geOTetric Series. 

9. Oete^siine the solution set for a linear equation invoi^^ su^attion 
notation. 

id* Determine the mm of an arithmetic sei^ries. ^ 

11. Determine sum of a finite gecmstric series. 

12. Determine 'the su.^ of an infinite geomecxic series. 

13 « Identify tile solution of a narrative problem involving ah tivrithmetic 
Sequence or series. 

- - • _ ■ - > V _- _ ■ __ * - ^ 

14. Determine the solutibh of a verbal pr^lem i n vo l v in g a geometric sequence 
or series. 

ISi Demonstrate the^p^ equivalent fraction for a given 

repeating decimal by using infinite geometric series. 

16* State, the sia?slified form for an expression dlnvolving factorial hotatibh. 

17; Write the ea^iansion of (a t b}^ for h > 2, h e natural number. 

18« Determine the r^th term of the expansion of a binomial* 



XIIl-3 



!i SERIES^ 



WIVE 


Doiciani 


Doiciani 
(1978) ■ 


Doiciani 
(1980) 


Foster 
'(1979) 


Keedy 
(1978) 


Payne 
(1977) 


Sobel 
(1977). 


Sorgsnfrey 
(1973) 


Travers 
(i978j 

1/ . , 
1 


• If 


SO? 


VHIi 

m 

233 


IMi 

226-230 


360-3^2 
369-371 


524 
531 


395. 


505 
510 


554 




2 


^95-497 
506-507 


.233 


213-216 
226-230 


360^362 
369-371 


ill 

533 


396-400 


555 

513 


543-545 
553-555 


401-403 




495-458 
506-508 


'222 
233 


213-216 
226-230 


360-362 
369-371 


' iii . 

533 


396-400 


505^ 508 
510, 513 


543-545 
553-555 


389-392 
401-i03 


« 


455-498 
5i-508 


^ 219 

: 233 ■ 


213-216 
226-230 


360-362 
369-371 


521 


393 


> «■ 


543-545 
553-555 


389-392 
401-403 


.5 


495-497 
506-508 


220 
233 


213-216 
226-230 


360-362 
3^9-371 

■- r 


526-527 


396 
400 


508 

510 . 


543-545 
553-556 


3M2 ■ 
4()i-403 


■ t 

6 ■ 


•498-500 
509-511 


235-238 


2i6;-220 
231-235 


360-362 
369-371 . 


mm 


396 
400 


511 


546-548 
553-555 


AA<1 One 

393-396 * 




501-503 


225-227 

mm 


220-225 
^31-239 


3&374 


f 

523 


mm 


mm 


549-550 
557-558 


T9J-396 
404-408 










• 












8 


501-503 


225-227 
240-241 


220-225 
235-239 


ami 

372-374 


.523- 


t; mm 


•mm 


549-551 , 


393-396 
401-4^ 




504 






364-365( 


\ mm 


mm 




551^552 






501-503 


224-227 


!20-225 


366i368 


528-530 




506-508 

',1 


.r\ 


392-396 



iXfi 




QVJECTIVE Dolclaiil 
(1973) 



11 



13 



15 



16 



17 



18 



511-513 



515-516 



397-398 
500 



5081509 



515-516 



519-520 



595-5J_ 



519-521 



m-m 

m 



23^-238 
242 



235-239 



219-220 



•233-231 
234-235 
4i-239 



253 2i8.248 



;4id 



422 



425 



436-438 



436-438 



372-374 



534-535 



375-|7f , 536-539 



371 



378 



406-407 



397 
405 



511-513 



514-516 



533-539 



375-378 539 



385=387 



569-570 



385-387 



)79-581' 



385-387 



581 



401 
407 



509 



419 
420 



89-93 



92-93 



514 



517 



525-526 



557-559 



(1978) 



404-406 



560-552 



548: 



556 



560-562 



521-524 



529 



565-56? 



563^567 



407.499 



411-413 



414-417 
420-422 



ERIC 



PB^C^tlOli^ bi^CTX^ XIII -^i 



Identify a given sequence a« ari thine tic or geone trie . 



1. State whether the following sequences are arithaetic, geometric, both, or 

neither. 

a) {2, 4, 6, 8, ...}; 



vs fi -i 

C) {3t 4, 5," ^» ... J, 



}. 



\ 



{2, 2, .2, 2, ...}, 

2. 3tate Whether m following sequeuMS are arithmetic, geoinetric, 
a) .{a, 2ar 4a^ 6a* ...}, , " 



" iaijST Saj^ffT 7a^ ...}. 



c) {1; 2, 3, 5^ 8, 
*d) {2, 4, 8> 16, 32, ...J j 
i ej • • • J 



^ 3. State whether i^e foilowlng sequences ara iritHmetit:* 8^^"*^v|^^^^ 

/ c) tiV 3, 5, ,7, 9, .i;} . 
V if ^;st«t^&ai^^^ sequences are ariltonetic, geometric, |9|.o^^^^ 



■ . '5'^3V :6^- 'l2^' 24, . i ; J ... 
■••■'i ?-c-)J •? ':"t^lf J- ^ I5> ri 3; -12 , . . . }. 



■ '^^^ 3-34 



PERFDRinNCE O BJEC TI V E mX*2 



Write the first n terms of an aritteaitic or geoiactric sequencei 



Write the lie^ three tBi^ {2,. 69 iG«r .^..} . 

2. Write the next thrSe t^inns of the arithsietic sequence (4 r 7 , 10 , 13 , 

3; l^te ^e iext ^^ee terms of tibe arithmetic seqaehce {-Ir .*^3r -5, 

4; Write i^e neact tiiireQ tes^ of aritimietic sequence ^--2, \-10, -18, 

5* Write the first four terms of a geometric isequence if a « -3 and r • 

6* Writers first four terms of a geometric prbgrediion if a « 2 and r 

f.. Write tfi« first four tenns of a geometric prbgressicn if a « 2x and 

•8. Write tfie fitit four te^ of a geMietric piogressibh if .a * 4y + 3 



..}. 

• * • ^> 

..}. . 

• • • ^ • 



and r ^ 



ERIC 




PEHPOBHaiJCE OTJEOPiVE S 



li«tez«ihe the ft--th term of ao Briaiiwstic or geome tric aegq enca; 



1. 



2i 



4. 
5. 



t^^^r^^B S a geom^ic se<^ence whose flist term is 6 

' i : • ■ ' / • ■ ■ • ^ ■ 

■ana--coi»Bn ,ra*±o:-i.s ^ . . : , / 

D«t^e th*i W t«m of a geometric/^e^^ whose first teri is -4 
and qomnion ratio i3 4. . 

Determine the 6th term of a geome4ic sequence, vS^se first ^^^^^^^^ is 3>/S 

'■.■„ . ■ . . / ' ■ ■ 

and <»™ott ratio is 2. / 



Detem^e the 25^ term of td/e geometric sequence 

Determine ^e 5tfa term of ,4 arithmetic sequence Having a P 2 and d - 4. 



6. Determine the l9th tTrm of the arithmetic sequence (-8 , -2 ^ 4, 10,. . . .5.- 

7. ^ Determine Se 20tfi tern of ah aritimetic sequence t6, 3. 0, -3. ... i ; 
a;; A man tes been empl^^ storting salary of 

yearly increase o/^450." The man's, salary during the 17th year of - i- 
. ; employnient la -^—^ ■ 



/ ■ 



V 



.■0 



^ 



Xlil-Q 



ERIC 




3g8 



.".^'^-.r-.;^' '^"v/iiii- 



Weitd tbe i^gebratc ruie for a given aritisnetic or geoo» trie sequence , 



li Writ(^ the algebraic rule for the ari1±metic sequence {3, S, 7, 9, ...h 

.ii ■ Write :^e alg^raic 3C^ {22r 15^ 8^ X 

'-• -. ■• 'v-.ic/. 'r-:-. • •.••„ ■ ; ■ -•. .• ^ ■ 

^ • . ■...*■■ ^ •-•-*"• ' ■. ' ■ - ' • . . ' . , . ' . ' '. : • i ' ■ • • " . ; . ■'. '. • 

3. Write the algebraic rule fo tite arifiS^tic s^ence £-13 # -5, 3# 11# ..•li 

4. WriW the algebraic ru^ {2ic» 2x *f 3# 4* 6r 

5. Write thd algebraic rule fbr ti^e iebieteic 



6; wa.te the algabra^^ rule for ^the geometric progression V^-wf -*f y g 



n' t t3 # —1 f • " • ^* 

7. Write the algebraic rule for the gaoro "2' 11*' 

3' 9;. 27 



8. Writs the alfebraic rule for the geometric progression 



'' '^"i-fi ■■■■1,; . ■ '/ ;; , . . ■ ' 




v.'y .J.- 




GlyvK tSre« variiblisi fxtm aritKaBtio or geoaet^^ 
ditcraiAS 1^ ^^ti^ o£ the f6\irth variable. 



i, Stvin an aritb»t±c saqaence *S»re a * -2* n * 5, a ■ -5, ^datetnine 



i.?.-- 
*5- 



2. - ' Givis an Sritlaaetic progreasion t^^^" 100 and 3 * 2, dateraane a. 

3. si^ ah irlthMtic progressionist - 110, a «* 65, and n - 16^ = 

i. Gl4ea an arittmatic ^ogresaibh where ■ -122, a « -22, d - -20, 
ditarailne, n. 

5, <3iv*n a giowitric seqaance ^ara a - -2, r • 2, and n - 5, deteattine t^. 
sim a gacBjatric saquenca Wfa^ t- * lOr r * |, n • 3; deteaiinA a. 



7. Giwwa a gaonetric .aeiiuanpe whara tg « 62S, a - 2Sr n - 3, deteraine twc 

pO»Mita.-';Vi^ 



8, Gtv«i a f eoliiatric saqSance i»ire « sii a - 3, r - 3r detaralna h. 



-r - - p.- 




Datemitte a specified nuwber of arithMtic or geometric means between 
tub given elements of a sequence • 



i. Determine three g«om^tric means betwe^ -7 and— 112. 

2i Determiiie the iseon proixsrtioml between 6^4 fed 10. 

■ ■ '■ ■,*•••' • _ ■ ■ _ _ ' - _' 

i- Deteacmine ffbur geometric means between and 4802 i 

7 



4; Dete:^in6 two geoatetric means between m^ and m^^. 

5i SeterStne two arithmetic means between 24 and 32. 

6. Determine, two arithmetic means between 6 and' 12., 

7i Detexifiine thre^ ari^Mtic means betSreen 18 and 2*.- 

S. Determine two arithmetic ^ans between 3 and 92X. 



{ 




ERIC 



XlII-ll 
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-Vxi^^^^x^id»i^!i^ oS^ a|i^n»tii er_ geoBatrlc aeries, 
- 9i^l& thli^ wpressioc. in suonati^n notation . * • 



i; writs geometric series represented b}t 



-■-/ 



7 



5(3) 



K-1 



Kf-1 



2. Write tite geometric series r^resented 



-2 ri)3-^ 



3 i write "tfie" geometric series "representi^ fay 



4. Write the geonatric series represented by 



(4) (-3? 



K-i 



m. 



5 Write tlie arit*mBt±c 8eriea represented by 



|l&it^.^;?,;i§^o;.wtiSeytfiS^;i^ 



by 



6£:VK.>;^^^SPI«Ktti: 



reprasanted 1^ 



£ 












25 






e 







1) 



ERIC 




V. 



...V . pEBFORW^bE OBJgCTIVB XXtt-B 



firitftf in susmtion not^sttiton, a-gtvei artdxcuettc or geometric series. 



!• ilia ii^iia notuitiOR to^^w the sum o£ tfie geometric series 
2 * 4 * 8 -I- 16 + 32^ . - . 



2i traa si^ iwtatdcm to wite the sum'^bf the geometric s 



^ ■• V ■ . - ;-■ -3. • 9 ^ '27 



S; ; oae Sigma notation to write the 



sum of the geometric 



4. use Sigma notatrf-WJ to writ© the sisa of the geometric series 

5, " JJrite, in saraoatibn notation^ Uia arithiaotic series 2 + 3 f 4 + 5. 

'• . . " • . ■' ■ ^ ' J ^ ^ - / ■ - : 

•6i Write, ' in suaanation notattiosx-r the arithicfitic series S + 7 + 9 + 11 + 13. 

7,i Iteite/ in' aiaiiiatib ' 
\ .1 + 0 + (-1) + (-2) + (-3) . . 0 

.a. K^it»r'tn steramatibn nb^±«w» the Srithatetic series , 

;i+ (-1) + (-3) + <-§). 




1 



PBRFQRM2UICE OBJECTIVB 3BCZZ**9 



Detindtie the SDlttt^ a linear 

/aquatlbn InV^ notation;/ j; 



1. Determine tbe solUtioh set d£ the equation 

(ab + 1) 33, . 
' a " '4 

2i Determine die ilolution set of the equ£&tibn 



6 



b ■ 3 



(ab + i) - 32 



3. Betezmine the solutlbn set of the equacldii 



(2^ - 3) s -12 



y - s 



4. Oatttziniiie the solution set of the et^catton 

- ■ ^ _ - - : - ■- ' ' 

l'2x + y) - 288. 



X - 1 



7 



ERIC 



Citttrxnine ttei sum of *att arithmdtie series « 



Detemiiie the sum' of the aritlunetlc series 



to 



12 n) 



2. Sftaxmiiie the axm bi tbe arithmetic ^ series 
{a ^) 

a - 1 



3i Deteziidn« the susi of the arithmetic series 



21 



(2a -I- 1) 



a ■ 1 



4^ Dtttaroine th^ sm <*£ the arithmetic series 



L 

X ■ 1 



(2 r 33e) 



;--f ■/ .,■ 



M3 



Oetftxnine the sum of a finite geometric series. 



•1. Determine «» aim of the geometric series 



4 W 



a - i 



a - 1 



2. Det^mine tfie sum of the gaonatric series 



X • 1 



(2 W 



X - 1 



3i Determine the sum of the geametric series 



'to (4) 



M - 2 



X ■2 



4i DateOTine the' sum oif the geometric series 



K « 1 



^^^^ 



erJc 



9m(F0?MmS bBSECTT^ XXZI^12 




1; Det»£i&i&s the soot of the infijitte geometric series id»se first term^ 
is 6 J&iid cdim» 

i. I^texMne the ^ua of the thf iaite geoinetric series ' 



3« Detenoizse tixe suxa : of the infinite geoinetric series 



H * 1 



4. Detezxalne the sum of the 
and .<»»iDbh ratio is . 25. 



series whose ifirst term Is 51 



BvoiviSf Sii sequence or settas. 



I. 



A t«i rate is 80« for the first mile 500 pir,«iile for each 
Maitiohai mile: ' The fare for nine miles of travel is: 



a) $4.60 
&) $4.30 
C) $5.30 



d) $4.80 

e) $7.70 



, «n au^torium i. designed .ith 10 ^ in the first ro. and three si^. 

in each succeedih, row. the nu»^of seats, i. th. first 20 ^ is: 
ar 770 _ 320 

'3. k "^d's we^y allowance increased yearly in an ari«etic 8e«juenee. If 
aiiowance was $1.20. per week ^ f i^st year and was $4.45 p« week the 
sixth year, tSwi his allovranes the toi^ year wast ^ s 
a) $i»80: d) $4i0d 

$2.50 \ «) $2.75 

c) $4.45 



4; «a BOTt, of ^ positive ihteg ers less than 50 that are divisible 6y 3 is ? 

• ; ■■ l>^:..--3i8 , ' e) 408 „ ■ ' 

-' ■ c)--' 348 '• -.1 _ ■ ; ■ . 



^ Dfiterni^ -a ves^l problem 

involving m geomsts^ic scKjaancis or sariei • 



3 i. ft frntfaer gives his son $i»dd on his tenth birtiubty emd dtodbies it every 
yeaor. Detenitizlb how sa?t^ the father gives the son on his 26th biz1;hday« 



■ / i ■ ■ y 



2. The values of a car dtiipreciates 2p« the first year and 10% each year, after 
' that. / Cetermihe the value of a 4«*year old car %0hich originaJly sold for 
$4^060^ Cebqpttte t^ answer to 



3* ft city council ceaEBBt£ttee on planning estiioates the city^ s ppg)ulation will 
increase 5% annually, if XSm present population 5,0QQ, determine the 

^ ' : ■ i . : ; : :.:,_>,: ^ / : •. 

^ projected pc^mlatibn ,at the end of five years. 

-'..^^^ '.^j^ _ _^ ^ _ __ ^ 4 

4.^ ft ball droned 56 meters above a hard surface rebounds on^aa^ botmce r** 

^ of the distance frcsn'which it fell. Determine the htisiber of xnstera the 
ball will tx»wl if ttrtands in the^i^ jthc four tS bounce. V 



PHRFOfttONCE OBJECTIVE Xril-^15 / 



D«»natrate_the procedure for^findtng an equivalent fraction for 
a j^iveh rfipeatix^ decimal, by &ing infinite geometric series. 



1. Demonstrate the procedure for finding ah equivalent cona^pn fraction 
for 0.777... in lowest terms. 

' ^ , ' ' , • ^■ , ■ ^ ^ 

^ 2. Densmstrate thg procediSe for finding an equivalent <icarBnoh fraction 
for 0.12# in ibwst ter^. 

^ . ■ ■ . ■ . a 

7 ' • • 

^ > ■ ' ■ ' 

3^ be»TOteate''the pre^eduSS ifor finding ah equivalent cb^on fraction 
. for b.eys, ... in lowesl| terms. ' 

4. ISp>ns^ for finding an e^i^mlent comaipn fraction 



State tiie slfflp£±£isd form for ah ej^resaiott iixsrslving factor iai nototion. 



1. State the simpiifiea £6m (without facti^rials) of the © 

(41)131). ■ \ 

2. State the six^lified form (without factorials) of the expression 



(6t) (311 
5! 



3. State the si^iied form (without factorials) of the escpression 

^r - ly . when r " 4. . 
rl : 



' 4. State the siSiSlifiea form (without faetbrials) of the eicpiression 



48)Xti (6) (5) (4) (3) (2) (51) 
71 



PEIffbia^^ OTJEGtlVE XIII- 17 



write the expansion of ta±b)" for h>2* h «. tti^tural ntflnbers. 



1. write ^e expansion of {a^+ ll)^ where n » 3 by vising Pascal's triangle. 

2. write es^anSion of (a + b)^ vSiere h * 4 b? using Pascal's triangle. 



. 3. write tile expansion of (a - b)^ where h « 5 by using Pascal's , triangle. 



4. Write the e33>ahsion of (a - b)^ **ere n »^Wy using Pascal's trianglfe 



5. Wtite the e3g>ans|3n of (x + !)**; 



6, Wfcite Use fflepansiph of (x * 2y) ' 



7 * W«ite the expansion of (2x - 3y i 



8. write the eQiahsioh of (-x^^ - 2y)' 



ERICift 



Xlil-20 



£jetixiiini tiil r'th tisms o£ the expansion of:& btnomieti. 



i« i. DStissniia the third tarn' of (3ae + y)*i 
/ ^ 2 i DiteaSika this iiurth term of (a + 2b) S. 
' 3i DafcaiStoo toe fifth tens of ?4x - y?^. ' 



4; DeterntanB toe niddie texm of !y -f-^^. 



■/-V.('--/; 



XIIl-21 



ERIC 



;. l« i> ■ «r±tta»rte ^- •' 

b) gftomettic 
" c) trithmBttc 

d),\^SaS - :' ^ ■ ^ , 

2. ffl^itier 

a:) fiittfier \ ; 

3. a) arittoetic 
b) irittoetic ; 

c.) geosaetric — . 
a J arittenitlc 

_ , , _ ' _. _? f J. " 

A. a) geoMtric 

b) asrlthinetic 

c 5 neither 

d ) geoiDQtrlc 

8 ) ieitfter 

. 1S» 22} 

• 2. Jii, i9» 22J 

4. {r26^>34, -12} 



Afro BIN^II^t THEOi^ 



mi^2 (fcoftCiaued) ' 
5. I -3» p- ^. ^ i 

7. {2s, 6x, iSxi 54x3 



:i + 

2 



4^ 



i, ■ 


It"; 


2. 


-256 


. 3i 






i 


5. 


18 


^, 


lOO 


7. 


-51 


8. 


15*800 



XIII-4 




mi-22 



■ i i. I 



\_ 1. . 


t ■ 


- I + 2 (n - 1) 


2. . 


t 


' 22^ 1 (n - 1). 


3. 


t 

n 


«• -13 + 8 (n -1) 


4^ 


n 


»/2x 4- 3 Cn - IJ 


5. 


t 

. n 






t 

a 


-(-3)(|)"^^ , 


7i 


t 

n 


- 4 K'f 


'. 8; 


t 
n 




\ 














■i ,.: 




AND XnE BiNGMIAij TKORSx 



; , i: t- ■ S22 

2.' i s «0 . ^" • ■ 

•: '.Ji' " a s 3 

7 .' X ± 5 

1. -i4* ,-'28r -56 

2, ±8 

r 3, ir 5.4, 98, 680 



7i 



XlII-7 (continued) 

5 . 2' -J^ 5 + 8 + li + 14 

11 -J- 13 * IS + 17 + 19 + 21 + 23 
3| + 3| + 4| + 4| ,or 

(-32) + (-34)+ (-36) + 
(^38) +-(-40) + F42) . ' 



1. 



(2)' 



n - 1 



2. 



3. 



n-1 



n - 1 



^^n + 1 



n - 1 



4. 



5. 

6.- 8, 10 - 

». 156, 309, ^62, 615, 768 



. • - ■ 

^* ^ C± + 1) 

_ I 

7 



-7 - : ■■ ;■: ;■ 

iV S t 15 + 45 
r 2. (^2) + (2) + (-2) + (2) 



7. 



Si 



H C2± ^ t) 
±-1 



(-2K.+ 3, 



K i 1 



^ (-2K + 3)^ 
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2 






9 




■ X ■ 


0 




y i 


ISB 






1. 


uo 










3. 


483 






-59b 
















484 





2. 2730 

3* 3410 

. 11 

• • 48 

mi-12 

; 1. 9 ^ 

2i 



4 



Ip.-J.'j./'-.r.r'rj.' 



. 4i 68 

jail-. X3. 



1. $1024 

2. $2333 

3. 6381 

4. 286^16 meters 

2 ^ 

3- 330 . 



4. 



64 



495 

3CEIM6 

1. 144 

2. 36 



4. 960 

li a3 + 3ai2b + iab^ + . 

2. a** + 4a3 S Sa^b^ + 4ab3 + b** 

3. aS - Sa'^S + ISa^b^ - lOa^b^ + 
]. - ■ sab** - bS; 

aS ^ sa^b + ISa'^b^ - 2Ga2B'» + 
15a2b'»''-''6ab5 + b^ 



Mb 
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